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SPARK PLUGS 
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With the FIRST Spark Plug ... Ignition 
Engineered by Ignition Engineers 

• Auto-Lite Ignition Engineers, after a quarter- 
century of research and experience, have de- 
veloped the Auto-Lite Spark Plug as a component 
purt of the Ignition System, the first spark plug 
huilt to work in perfect harmony with the rest of 
the ignition system — and as a result, produce per- 
fect performance. The FIRST Spark Plug Ignition 
Engineered hy Ignition Engineers. 

To accomplish this, Auto-Lite engineers developed 
new materials and greatly improved features, 
k on i ii m. for example, is a new electrode superior 
in vital properties to anything heretofore available. 
Ziramic is a new insulator material developed and 
made by Auto-Lite. These features insure longer 
life and better ignition performance. 

AUTO-LITE 
"BALANCED IGNITION" PERFORMANCE 

Auto-Lite Spark Plugs are built to work in perfect 
harmony with the rest of the Ignition System, and 
as a result, produce "Balanced Ignition" — more 
power in your motor — a spark of the right charac- 
teristic, delivered in the right place at the right 
time. Your motor will prove these facts to you as 
soon as you install a set of Auto-Lite Spark Plugs. 

Merchandising Division 
THE ELECTRIC AUTO -LITE COMPANY, TOLEDO, OHIO. 
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SECRET OF LONG LIFE 



» EXTRA YEARS 

SKILLFULLY ENGINEERED 
INTO TODAY'S CARS 



Things to Look for in 
Judging a Car's Stamina 

HERE are some of Plymouth's 
engineering improvements. 
Others not pictured here, include 
Plymouth's ai/-rustproofed sheet 
metal... super-hard valve seat in- 
serts... anodic-coated pistons. 

Check these things in your next 
car. They make Plymouth"thecar 
thatstands up best !"- Plymouth 
Division of Chrysler Corpora- 
tion, Detroit, Michigan. 



BODY MOUNTINGS 
OF LIVE RUBBER 




EXTRA BRACES GIVE 
ADDED RIGIDITY 



GREATER STRENGTH and ruggedness in the big, rigid, X-type frame. 
New rubber body mountings absorb vibration, .make the body quiet! 




CRANKSHAFT with four main bearings, instead of 
the usual three . . smoother operation, longer life. 



OTHER VITAL, LONG-LIFE 
AND ECONOMY FEATURES 



1 Smooth, double-acting hydraulic 
brakes . . trouble-free, safe. 

2 All-steel body . .. steel above, below, all 
around you. .new quiet construction. 

3 Semi-elliptic springs of special "Amu- 
Li" steel. 

4 Floating Power engine mountings dis- 
sipate vibration. 

5 New. Aero-Hydraulic shock-absorbers. 

6 Tubular front axle. ..stronger though 
lighter, than any other. 



PRICED WITH 
THE LOWEST 

The Commercial Credit 
Company offers very easy 
payment terms through 
all Chrysler, DeSoto and 
Dodge dealers. 



TUNE IN MAJOR BOWES' Ama- 
teur Hour— Columbia Network, 
Thurs., 9 to 10 p. m.. E. D. S. T. 



When writing to advertisers please mention Popular Mechanics 



Copy 
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At Home Afloat — Part I - - Coloroto 




180 


Torture Chambers for Safety 


188 


Caution! Danger Ahead! 


194 


Hunting Treasure with Magic Light 


202 


Forecasting Weather a Year Ahead 


210 


Salvage Squad to the Rescue 


218 


Thrills of the Navy Test Pilots - - 


226 


Scenic Highway Built in Clouds 


232 


Super-Steam — Part II » 


236 


Snapshots from New Angles - 


242 


New Progress in Fireproofing 


252 



(Continued on next page) 

Get That Picture! 

\ X 7"HEN you open your favorite newspaper, you find 
* * the news of the day told in pictures as well as 
type — pictures, perhaps, of a disaster only a few hours 
old or a great sports event 1,000 miles away. Daring 
news photographers made the photographs but mak- 
ing the pictures was only half the job. The other half 
was delivering the pictures to the paper. A few years 
ago graphic photographs of any except a local event 
trailed hours or even days behind the news story. 
Today the word story and the picture story both 
travel by wire and news pictures are handled as ex- 
peditiously as news articles. There's an interesting 
story in the development of processes for transmitting 
pictures by wire and you'll find it in September. 



Next Month 

A N eight-page Coloroto article 
in this issue describes the de- 
lights of living afloat in a modern 
cruising motorboat. Perhaps, 
after reading it, you'll observe, 
"That's all very well — but a yacht 
costs a lot of money." A yacht 
runs into money, but a little 
cruiser isn't a yacht. The second 
part of this article next month re- 
veals just how little it costs to 
spend a vacation or an entire sum- 
mer on the open water. 

Hot News on the Air 

TK/'HEN big news breaks, radio 
reporters with portable 
transmitters whirl into action. 
And so fast do they move that 
your receiver often brings you 
eye-witness accounts of a tragic 
disaster or other big news event 
while the story is still in the mak- 
ing. There's plenty of excitement 
in the life of a radio reporter as 
you'll discover by reading about 
their experiences next month. 

Liquid Gold 

A FEW years ago gasoline, ker- 
osene and lubricating oils 
were about the only products 
manufactured from petroleum. 
Today petroleum derivatives are 
numbered by the hundreds and 
range all the way from fly spray 
to T.N.T. and from lip sticks to 
golf-ball cores. An article next 
month discusses the new wealth 
being extracted from petroleum. 
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FAMOUS AUTO RACE DRIVERS TELL YOU OF 
THEIR NARROWEST ESCAPES. IN A NEW BOOKLET 
MAILED TO YOU FREE. 

Roaring down the Indianapolis Speedway at 125 miles an hour, 
two cars abreast suddenly go into a crazy skid. Another, scarcely 
ten yards behind, bears down upon them. Destruction for all 
seems imminent. Then, the miracle happens! Radiator to 
radiator, the two cars In front shy from each other. And through 
this opening the third one sweeps. Close! But death is cheated. 
And all roar on to greater speed than ever! 

What is it like in the driver's seat when death snatches at your 
racing mount? How does it feel to hurdle the wall? How can a 
car tumble end over end and yet spew out its pilot unharmed? 

Frank lirisko tells you. So do Wilbur Shaw, Deacon Lltz and a 
score more of the world's most famous automobile race drivers — all 
In an exciting booklet now being mailed Free on request to Pyroll 
Company. Mail coupon below for your Free Copy. 

Famous race drivers the world over use Pyroll. Do you? Pyroil 
reduces friction, banishes hard carbon, gums and sludges, prevents 
corrosion damage — one of today's greatest engine and bearing 
problems. Insist on Pyroil every time you buy gas and oil. Only 
an ounce or two are needed, at only a few pennies cost! Manu- 
factured and Guaranteed by Pyroil Company, W. V. Kidder, 
Founder, 58 Pyroil Hldg., LaCrosso, Wisconsin, U.S.A. 

PYROIL HAS BEEN TESTED BY POPULAR 
MECHANICS AND IS USED BY POPULAR 
MECHANICS' PRESSES AND EQUIPMENT. 

ISTRIBUTORS: 

Check and mail coupon 
for facts of our unusual 
Sales Opportunity for 
you. Start now! 




SI IMPLY 
ADD TO 
GAS & OIL 

r 

i 
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This 
i ;t n 



12-ounce 
treats 7 



Ouarts of Lu- 
bricating Oil. 



PYROIL COMPANY 
58 Pyroil Bldg., LaCrosse, Wis., U.S.A. 

Please send me (entirely Free) a copy of your new booklet civinx the true ami 
eicitinc escapes from death of famous auto racers. 
D Alto, tend detoilt of your Plan for Dittributort. 



I 
I 

Name I 

1 

Address I 



City County. 
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( Contents — Continued ) 

AUTOMOTIVE 

Electrically locked gas cap controlled from dash. ■ . .177 

Small dolly for moving trailer 179 

Freight trailer helps truck on grades 186 

Streamline study by image of air flow 187 

Hilltop prism shows motorist road beyond 201 

Sixty-five ton anvil in auto plant 207 

Motorized bicycle hub .... 208 

Streamline rear-engine car furnished like trailer ... 224 

Stop light at curve operated by autos 231 

Gasoline hose has nozzle of synthetic rubber 234 

Sheepskin mitten cleans car and protects hands. . . .239 

Therapeutic lamps bake paint on autos 240 

"Straphanging" firemen ride behind a windshield. ■ .247 

Truck body tilts three ways for unloading 251 

Car headlamp tested with photocell meter 136 A 

AVIATION 

Workshop on stilts services clipper planes 177 

Airplane X-ray finds flaws in ship . 178 

Plane to fly stratosphere in army tests 184 

Plane guided to landing by radio compass 200 

Chart shows aviation's progress in speed 206 

Streamline car tests model plane on water 207 

Dirt on plane wings reduces speed 209 

Kan forces parachute to ascend with jumper 209 

Bump recorder on plane shows roughness of trip . . . 222 
I wo- blade offset propeller reduces vibration. . . . . . .240 

Three-deck clipper has aisle in wing 241 

Shadow shading camouflages war planes 250 

Chemicals cool plane engine adopted by army 256 

CONSTRUCTION 

Small house "framed" of lightweight concrete 199 

Plastic and synthetic houses promise lower costs. ■ .200 

House is built inside a church 234 

Glass roof, sliding cover for future homes 239 

Radian t dual walls heat or cool home 247 

Paint for use on damp surfaces 251 

HOUSEHOLD 

Telescope awnings of metal 178 

Furnace air control saves fuel 184 

Water heater needs no pipe nor tank 216 

Electric cord molded with plug lies flat 224 

Sirup server pours from the bottom . 224 

Reel rewinds clothesline and prevents kinking. . . .129 A 

MOVIES AND PHOTOGRAPHY 

Movie camera dolly travels on wooden rails 192 

"Reading glass" for microfilm 222 

Photo flash with longer flash 231 

Three-dimension magnifier fitted to wearer 256 

Twin sponges for drying photo film 256 

RADIO AND ELECTRICITY 

Invisible electric trap guards area from intruders. .178 

More light produced by improved filaments 179 

Vast lake starts river of power 186 

"Ignitron gun" stops bullet in flight 192 

Super-high voltage built up by artificial raindrops. .223 

Television projected on large-size screen 223 

Radio links window washers miles apart 251 

"Doorknob" tube for one-half meter operation 257 

Self-powered audio amplifier 258 

Homemade "cold oven" piezo crystal holders 260 

Practical radio suggestions 261 

Audio amplifier circuit seen and heard 262 

Heat-control unit for soldering iron 262 

Improved punch tor socket holes 26 2 

RAILWAYS 

Bay windows replace cupola on caboose 185 

Gyrating headlight sweeps track in front of train. . .201 
Miniature trains run on garden railroad 249 

SCIENCE AND INDUSTRY 

Energy tester finds women hardier than men 187 

Auto made of farm products 208 

Soap in oil well stops flow of water 217 

Portable stroboscope stops engine for inspectors. . .222 

Insulin made more effective by adding zinc 234 

Reduction in pneumonia toll promised by chemical. .246 

Flares on balloon show night wind direction 248 

No drought until 1975 is forecast 248 

(Continued to page 6A) 
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MILES 

PER 

HOUR 




TD DEAD STDP 
A FEW SECONDS ! 




Powerful air-brake of locomotive 
illustrates HIGH COMPRESSION 
principle of modern auto engine 

THE higher the air-pressure in the locomotive brake 
cylinders, the more stopping power Casey Jones 
gets. The higher the compression in the cylinders of 
your automobile, the more driving power you get. 

That's why automobile manufacturers are using high 
compression engines in even the lowest priced cars. 
These cars squeeze more power, more mileage, more 
get-up-and-go from every drop of gasoline. 

To get these advantages, set the spark for maximum 
performance and use a fuel made 
for high compressvm! Stop at 
pumps marked "Ethyl." There 
you will get more anti-knock 

GIVES YOU A BETTER 

RUN FOR YOUR MONEY 



BRAKE SHOES are jammed against racing drivers 
by compressed air power for smooth, safe stops. 





fluid (containing lead tetraethyl) than you get 
in the best regular-grade gasoline. By prevent- 
ing harmful knock and overheating, you make 
sure of 100% performance from your high 
compression engine and save on gas and oil. 

And at these Ethyl pumps you get all-round 
quality that is double-tested — by the oil com- 
pany and by the Ethyl Gasoline Corporation. 



ETHYL 



GETS FULL POWER FROM 



HIGH COMPRESSION 

When writing to advertisers please mention Popular Mechanics 



Copy 
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"Misfit Blades 
Nicked My Face 
Scraped My Skin 

—says Illinois man 

Now I'm back to Gillette Blades 
in my Gillette Razor." 



MISFIT BLADES NICKED 
MY FACE AND SCRAPED MY 
SKIN. NOW I'M BACK TO 
GENUINE GILLETTE 8LADES 
IN MY GILLETTE RAZOR 
FOR COMFORTABLE SHAVES 



I HAVE TRIED MISFIT BLADES 

BUT THE EXTRA ENJOYMENT 
I GET FROM GILLETTE BLADES 
IS WORTH THE SLIGHT 
DIFFERENCE 




W. K. Slocombe, N. Parkway, Hempstead, N.Y. 



THE shaving edges of MISFIT blades have 
either too much shaving edge which scrapes 
the skin — or not enough shaving edge which 
leaves your face half shaved. Avoid these dis- 
comforts by always using genuine Gillette 
Blades. They FIT your Gillette Razor because 
they were made for it! Buy a package today. 




Gillette Blades 

Precision- made for the Gillette Razor 



( Contents — Continued) 

SHIPS 

Diesel fire boat shoots seventeen streams 193 

Stop-and-go lights for ship , , - 22\t 

Midget Diesel tugs do work of big craft 2S0 

TOOLS 

Arc welder built in streamline trailer 184 

Pedal controls solder flow leaving hands free 206 

Hole digger enlarges bottom of concrete work 234 

Latest scientific tools aid crime detection 23S 

MISCELLANEOUS 

Holder for books attaches to table 187 

Police prowl cars carry fire extinguishers 192 

INon-heating microscope lamp gives bright light. ■ . .193 

Aerial horse rides flying platform in circus 7 198 

Freezing cleans raw wool of burs and dirt 198 

Music typewriter prints staff and all characters. ■ . .198 

Spray gun with tank on top 199 

Weed cutter squirts gasoline on root 200 

Wheeled dummy trains dog to lead blind 206 

Spectacles in mask aid short-sighted 208 

Giant tube to supply water for millions 214 

Eighty-five mile tunnel taps vast watershed 215 

Detection of old bloodstains may solve crimes 216 

Flame-throwing army tank practices for war 216 

One-piece helmet protects the welder 217 

Tractor driven like Dobbin responds to reins 217 

Bottle feeding rig for puppies 222 

Doughnut loader fills transparent bag 224 

Self-cleaning white paint latest for homes 230 

Epsom salt poison for grasshoppers 24T 

Flexible track for toy electric railroad 241 

Flutelike instrument helps beginner learn music. ■ ■ .246 

Golf putter with adjustable weight 246 

Automatic target shows where bullet hits 248 

Fourteen-mile horn calls in squad cars 250 

Artist "paints" picture with pieces of type 255 

Tractors haul big artillery units . ■ .. 255 



Craftsman and Shop Notes 

AUTOMOTIVE 

Vacuum trailer brakes give smooth stops 315 

Copper tubing flared with acorn nut . 318 

Die ornaments for control Itnnlis 318 

Truck tailboard held level with floor 318 

Vulcanizing auto tires 318 

Cleaning sleeve wire connectors 319 

r.l«rt» nhUld slides across windshield 319 

Hole in pail to fill radiator 319 

Insulating horn wire in steering column 31 9 

Sim visor directs hrpfip on driver 320 

Tool drills holes in radiator hose 32Q 

BOATS AND BOATING 

Hinged boat seat is weatherproof 266 

Splash shield for outboard motors 267 

Pail and rope stabilize canoe 278 

"Sea-Bee" — -a gas-driven model speedboat 281 

"Sea-Hiker," a foot-powered catamaran 295 

Homemade boat anchor holds tightly 297 

CAMPING, HUNTING, FISHING 

Pack "saddle" that fits your back 271 

Sponge-rubber bait for catfish 280 

Holes cut in paper plates to hold cups 296 

FARM 

Watering tank from engine wheel 304 

Hydraulic rams furnish water to country homes ■ ■ .306 
Shock absorber saves horses shoulders 312 

FURNITURE 

Twin-top table in walnut or maple 268 

Armrest relieves strain on artist's muscles 286 

Glass-top table of iron 297 

HAND TOOLS 

Pivoted "spikes" hold toolbox level on roof 266 

Emergency setter for tubular rivets 286 

Toolbox swings on ladder 294 

(Continued to page 8A> 
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Why Trained Accountants Command 

— and how ambitious men are qualifying [J U m JL 0 / * 

by the La Salle Problem Method r man salaries 



G 

ET this straight. 
By "accountancy" we do not mean "bookkeep- 
ing." For accountancy begins where bookkeeping 
leaves off. 

The skilled accountant takes the figures handed 
him by the bookkeeper, and analyzes and interprets 
them. 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered. 

He knows what profits should be expected from 
a given enterprise, how they may be increased. 

He knows, in a given business, what per cent of 
one's working capital can safely be tied up in mer- 
chandise on hand, what per cent is safe and ade- 
quate for sales promotion. And these, by the way, 
are but two of scores of percentage-figures where- 
with he points the way to successful operation. 

He knows the intricacies of govern- 
ment taxation. 

He knows how to survey the trans- Business 
actions of a business over a given Control 
period; how to show in cold, hard 
figures the progress it has made and 
where it is going. He knows how to 
use these findings as a basis for con- 
structive policies. 

In short, the trained accountant is 
the controlling engineer of business — 
one man business cannot do without. 

Small wonder that he commands a 
salary two to ten times as great as 
that of the book- 
keeper. Indeed, as an 
independent operator 
(head of his own ac- 
counting firm) he may 
earn as much as the 
president of the big 
and influential bank 
in his community, or 
the operating man- 
ager of a great rail- 
road. 




Some Examples 

Small wonder that ac- 
countancy offers the 
trained man such fine 
opportunities — op- 
portunities well illus- 
trated by the success 
of thousands of 



haSalle Extension University 



DEPT. 864-HR 



Opportunities In Accountancy — Check below and we will 
send you a copy of "Accountancy, the Profession that 
Pays," without obligation. 

|~| Higher Accountancy: 

Other LaSalle Opportunities: If more interested in one 
of the other fields of business indicated below, check here: 



□ Business Management 

□ Modern Salesmanship 

□ Traffic Management 

□ Law: Degree of LL. B. 

□ Commercial Law 

□ Industrial Management 

□ Business Corre- 
spondence 

□ Credit and Collection 
. Correspondence 



Name 

Present Position . 
Address . 



LaSalle accountancy students.* For example — one 
man was a plumber, 32 years old, with only an 
eleventh grade education. Today he is auditor for 
a large bank and his income is 325 per cent larger. 

Another was a drug clerk at £30 a week. Now 
he heads his own very successful accounting firm 
with an income many times as large. 

A woman bookkeeper — buried in details of a 
small job — is now auditor of an apartment hotel, 
and her salary mounted in proportion to her work. 

A credit manager — earning 3200 a month — 
moved up quickly to 33000, to $5000, and then to 
a highly profitable accounting business of his own 
which nets him better than 310,000 a year. 

And What It Means to You 

Why let the other fellow walk away with the 
better job, when right in your own home you can 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
Through ahead? If so, you can start at once 
untoncy to acquire — by the LaSalle Problem 
Method — a thorough understanding 
of Higher Accountancy, master its 
fundamental principles, become ex- 
pert in the practical application of 
those principles — this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of book- 
keeping is unnecessary. You will be 
given whatever training, instruction 
or review on the subject of bookkeep- 
ing you may personal- 
ly need — and without 
any extra expense to 
you. 

If you are dissatis- 
fied with your present 
equipment — if you 
recognize the oppor- 
tunities that lie ahead 
of you through home- 
study training — you 
will do well to send at 
once for full particu- 
lars. The coupon will 
bring them to you 
without any obliga- 
tion, also details of 
La Salle's convenient 
payment plan. 

Check, sign and 
mail the coupon 
NOW. 



CHICAGO 



□ Modern Foremanshlp 

□ Personnel Manage- 
ment 

□ Expert Bookkeeping 

□ C. P. A. Coaching 

□ Business English 

□ Stenotypy 

□ Effective Speaking 

□ Railway Accounting 



•Names available on request. 
When writing to advertisers please mention Popular Mechanics 
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DO YOU want automatic oil heat in your 
home? Here's the answer . . . the sensa- 
tional new Williams Oil Burner! Engineers say 
it is a marvel . . . and it delivers you for all time 
from the back breaking, callous making drudg- 
ery of furnace tending ! 

Why wait? Here's oil heat at a price you can afford! 

BUILDERS ATTENTION! J t will pay you to in- 
vestigate this great new oil burner. See it! 

STUDY THESE GREAT FEATURES! 

if Fully Automatic 



it High Pressure continuous 
spark — no radio interterence 

if 1/10 h.p. motor — very low 
current consumption 

if Two-stage pump with auto- 
matic safety shut-oii — uni- 
form pressure — constant 
flame 



if Exclusive anti-carbon 
nozzle 

if Burns low cost No. 3 fuel 
oil 

if Silent as a whisper 

if Williams engineered 
throughout 

if Easy payments — 12 to 36 
months to pay 



WILLIAMS OIL-O-MATIC HEATING CORP. 
Dept. 398, BloominKton, 111. 

Please send full facts about your amazingly low priced 
Williams Oil Burner. 

Same 

Address 

Oty State. ,: 



(Contents — Continued) 



Work in vise protected with auto casing 
fertorator trom hack-saw blade 



296 



,300 



Holder for hack-saw blades 311 

Stud-bolt setter from hexagon steel 318 



HOME IMPROVEMENTS 

Hip boots dried on coat hanger 



(Jut with the moths 



.270 



274 



Opening in garbage can lid admits refuse 280 

Bug-proofing French windows 288 

Cooling electric-lighting plants 294 



Solving your home problems 298 

LAWNS AND GARDENS 

Garden pool and waterfall 287 

Celery bleached with inner tube 294 

Plants in box protected against rain 296 



PHOTOGRAPHY 

Removing organic stain from photo prints 



Better photos with diffused light 
Using mirror to cut photo costs . 



■ 278 



.301 

_3ii 



POWER TOOLS 

Taking up play in shaper sticker block 294 

»1 o 



Electrical outlet for your lathe 
'Wrench" to turn grease cups 



305 







jos 



STORE AND SHOP 
Paper bags "tied" without string 267 



Window ventilator from curtain rod 



.270 





.305 


Powdered rosin in sack handy around workshop. . 


. .312 




. .312 




. .314 


WOODWORKING 






■ . 263 




266 




.273 


"Standpipe" pressure steamer for light jobs .... 


. .278 


MISCELLANEOUS 




Five-point star drawn accurately 


. .266 




. .267 


Hooks tip bucket when bailing out cistern 


. .270 


Sink stoppers provide covers for chemists' jars. . . 


. . 270 


Coat rack hangs trom picture molding 


273 


Hame shield trom chemist's burner 


. . 273 


Locking bottle stopper 


.273 


Sidewalk locomotive easy to build 


.279 


Boy's bicycle locked against side of house 


280 




. .280 




. .280 




.286 








286 




-283 




. .288 




. .288 




. .289 


Wallboard supported against ceiling by standard. 


. .289 


Flower stands in bent metal 


.290 


Heavy barrels loaded on truck with parbuckle. . . . 


. . 296 




. 296 




.300 




.304 




.304 




. 305 



Salesman carries 
Helps for the machinist 



papers in false pocket 

:hi " 



Micrometer extension for places hard to reach .~ 

Show cards displayed on embroidery hoops 

Turnbutton improves square for marking boards. 



■ 312 

■ 313 



■ 314 
314 
.314 



IMPORTANT NOTICE 

It Is the intention of this magazine to provide Its readers with 
information regarding the latest developments in the mechanical arts. 
We take no responsibility as to whether the disclosures contained In 
our articles are covered hy patents and advise readers to Investigate 
this subject before making, using, or selling any of the products, 
machines, or processes described, in order to avoid possible liability 
for patent infringement. 
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It takes brain to 
earn money— trained brain 1 . 

The man without training is 
usually the man without 
cash. You can train your 
brainl Thousands of men 
have done it through spare- 
time study of I. C. S. Courses. 
Be a cash man— be a trained 
man— mail this coupon 1 . 



INTERN AT IONAL CORRESPONDENCE SCHOOLS 



BOX 5679-H, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins and 
Why," and full particulars about the subject before which I have marked X: 



□ Architect 

D Architectural Draftsman 

□ Building Estimating 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

D Management of Invention* 

□ Klectrical Engineer 

□ Electric Lighting 

□ Welding. Electric an«l Gas 
D Reading Shop Blueprint*! 

□ Heat Treatment of Metals 

□ Business ManaKemeut 

□ Industrial Management 
D Traffic Manaircment 

□ Accountancy 

□ Coat Accountant 
D C. P. Accountant 

□ Home Drewmaking 

□ Professions! I >r ens ma king and 



TECHNICAL AN 

□ Sheet Metal Worker 
Q Boilermaker 

□ Telegraph Engineer 

□ Telephone Work □ Ha 

□ Mechanical Kngiiieerimc 

□ Mechanical Draftsman 

□ Machinist □ Tool nm 
D Patternmaker 

□ Diesel Engine* 

□ Aviation Engines 

D Autoinohile Mechanic 
O Refrigeration 

BUSINESS 

□ Bookkeeping 

□ Secretarial Work 
D Spanish 

□ French 

D Salesmanship 
n Advertising 

DOMESTIC 

C Advance*! 1 >ree»iiiaking 
Designing 



lio 



*cr 



NDUSTRIAL COURSES 

□ Plumbing □ Strain Fitting 
O Heating □ Ventilation 

□ Air Conditioning 
O Steam Engineer 

□ Steam Electric Engineer 

□ Marine Engineer 

□ R. R. Locomotive* 

□ R. R. Section Foreman 

□ Air Brakes □ R. R. Signalmen 

□ Highway Engineering 

□ Civil Engineering 
O Surveying and Mapping 
INING COURSES 
Q Service Station Salesmanship 

□ First Year College Subject* 
O Business Correspondence 
Q Stenography and Typing 

□ Civil Service □ Mail Carrier 

□ Railway Mail Clerk 
SCIENCE COURSES 

Q Millinery 

□ Tea Room and Cafeteria Manage 



TRA 



D Briuge Engineer 
Q Bridge and Building Foreman 

□ Chemistry 
O Pharmacy 
O Coal Mining 

□ Mine Foreman □ Fire Hosse* 

□ Navigation 

□ Cotton Manufacturing 

□ Woolen Manufacturing 
D Agriculture 
Q Fruit Growing 

□ Poultry Farming 

□ Grade School Subject* 

□ High School Subject* 
O College Preparatory 

□ Illustrating 

□ Cartooning 

□ lettering Show Card* □ Sign* 

□ Foods and Cookery 
mailt. Catering 



Xa mt 



Age Address., 



City State Present Position 

// yon renide in Canada, nend thi* coupon to the International Cnrretpondrni'e School* Canadian. Limited. Montreal. Canada 
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CAUTION- 



.■OSPECTIVE DIESEL STUDENTS . . 
TO ALL PROSPECTS you 

• »f YOU - fully ^^0^^^ 
red «S ra K would expects w t e 
ava.lable. NaturoHy V Qthers rnoy rnoke 

that we ^^uVions. 

cloim for theu schQol yQU 

. Remember this «n ^ , mo ney 

enloll you ore spend ng Y ^ iti es .J the ^ ^ 

to prepare y° ur * e " of yOU r tro.n.ng a \» NG oF 

. ~ the original and ex 
u 11 Diesel Schools are the or y Cq(V 
. The Hemph.l Dies* he y nite d States 

oda. Our Schools a an d are recoy thg 

^w^^a*wsw; - - *• 

care used m tne {eren ces as to 

• We do not accept g^^TUil - ^ 
qU Q»it.cot.ons ° n o d u ^ consl der Djese»- ^ ^ FEET 

* RE t N °Th T en 'observe the trejne ndous growt ^ 
first, — ™ en , h Die sel field. " Y° jning . n- 
velopment ot ™ e tuniti es, get o D.esc I tra h , |( 

offefS TotS D-esel schools 7^ thorough in- 
vestigate otntM ^cns u 

oTese'l Schools - ^ all ^ ^ dgtYie nt. 
ve st.gat.on — W 




miit «l nmfbilt lW School* 



HEMPHILL DIESEL SCHOOLS ./... ,t..„.<t .:J:t 

• A NATION V/IOE INSTITUTION • 

Pleose send me full details on your system of 
Diesel training and a free copy of the 32 page 
book "MARCH OF DIESEL". 



Norr»e 



Street 



City 



Age 



Stote 



M-23-p 



HEMPHILL DIESEL SCHOOLS 

ore located only in the cities and at the addresses 
listed below. In no way connected with other schools. 



BOSTON, I 14 Brookltne Avenue 
NEW YORK, 3 I -26 Queens Blvd , L.I C 
DETROIT, 2341 W. Lofoyette Blvd 
CHICAGO, ?0I4 Lorrobee Streeet 



MEMPHIS, 417 Monroe Avenue 
LOS ANGELES, 2 1 20 Son Fernando Rd 
SEATTLE, 5Q1 Westlakc North 
VANCOUVER, B.C., 1363 GronvilleSt. 



H 

as 
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To help you answer these ^ questions: 

1 




What are today's 
opportunities in 
Drafting? 

Will I like the 
l work? 

Can I f earn Draft' 
*ing readily? 



To Men Over 18 and Under 40 

This offer Is NOT open to boys 
under 18 or men over 40. But if 
you are WITHIN these age lim- 
its, you owe itto yourself to inves- 
tigate this unusual opportunity. 



] 




Beginning Lessons in 

Drafting 



Free 



Drafting Opportunities Growing Daily 



Before anything can be made or built, the Drafts- 
man first must draw it. Building trades, transportation, 
manufacturing — ALL depend on him. That is why any 
pickup in any line means first call for the Draftsman! 

Fit Yourself for a Job with a Future 

Drafting welcomes ambitious men — offers good pay to 
start, with splendid opportunities for promotion. One of the 
steadiest of all lines. Right from the start, the beginner works 
side by side with experienced men — inking in their drawings, 
making tracings, constantly profiting by his contact with 
seasoned engineers. The "higher ups" see his work. If it is 
good, advancement is sure and steady. 

Pleasant, well-lighted offices are the Draftsman's work- 
room. Ho keeps regular hours, with congenial, high grade 
fellow workers. The work is fascinating — embraces not just 
one line, but hundreds. 

Drafting Experience NOT Necessary 

You can master Drafting readily by home study because 
you learn and advance exactly as professional Draftsmen 
work — with T-square, dividers and drawing board. Actual 
working conditions are duplicated to the final detail. Thou- 
sands of successful graduates enthusiastically endorse Amer- 
ican School methods, nowhere better exemplified than in 
our Drafting course. 

We want you to see for yourself — before you come to AN Y 
decision — exactly what Drafting is like. We want you to 
judge your own interest in the work — and our ability to 
teach you. So we make this 2 Free Lesson Offer. 

American School, Drexel Ave. at 58th St., Chicago, III. 



Prove That Vou Can Qualify 

If you arc over 18 and under J,0 years of age, 
the 2 lessons will besent FREE. In the privacy of 
your own room, look them over. See how simply 
you start — how gradually you are led step by 
step — how. as time goes on, you can pass from a 
rawbeginningtocomplete mastery of Drafting 
— able to get and hold a pleasant, profitable, 
steady job. Such a future is well worth looking 
into RIGHT NOW.so. . .just mail the coupon! 




Mail Coupon for 2 Lessons FREE 



American School, Dept. DDC45 

Drexel Ave. at 58th St., Chicago 
Wlthoutthcsltghtestobllgatlon.send 2 beginning Draft- 
ing Lessons and free Bulletin. I am over 18, under 40. 



Name Age. 

Address 

i City State... 
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AMAZINGLY EASY 
WAY TO GET INTO 

ELECTRICITY 

Send Today for Details of My 

" PAY - AFTER - GRADUATION " PLAN 

Don't spend your life never sure of a job. Let us prepare you for 
your start in a good paying field. Let us teach you how to pre- 
pare for positions that lead to good salaries in Electricity — 
NOT by correspondence, but by an amazing way we teach right 
here in the great Coyne Shops. You get a practical training in 
90 days. Mall the coupon below. If you are short of money I'll 
send you all detailsof my ' ' pay-after-graduation plan" where many 
get my training first and start paying for it 5 months after they 
start school and then have 18 months to complete their payments. 

LEARN BY DOING — IN 90 DAYS 

BY ACTUAL WORK — IN COYNE SHOPS 

I don't care if you don't know an armature from an air brake — I 
don t expect you to! Coyne training is practical "learn-by-dolng" 
training. Don't let lack of money hold you back from getting all de- 
tails of my amazing plan. 

MANY EARN WHILE LEARNING 

B [, vou need Part time work to help pay your expenses, we may be 
able to help you as we have hundreds of others. When vou graduate 
we 11 give you lifetime employment service. And, in 12 brief 
weeks, in the great shops of Coyne, we train you as you never 
dreamed you could be trained ... on one of the greatest outlays of 
electrical apparatus ever assembled . . . real dynamos, engines, 
power plants, autos, switchboards, housewiring, armature winding 
and many other branches of Electricity. 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

Right now we are including additional instruction in Electric Re- 
frigeration and Air Conditioning without extra cost so that your 
training will be complete and you can get into this marvelous, 
rapidly expanding field. 

TM¥T ITAOTC Coyne is your urcat chance to 

"~ M BAV19 get into Electricity. This school 

JJLt years old — Coyne training is tested. You can find out every- 
thing absolutely free. Simply mail the coupon and let us send you 
the big, free Coyne book with photographs . . . facts 
- • .• opportunities. Tells you how many cam expenses 
while training and howweassistourgraduatesin the field. 
No obligation to you. bo act at once. Just mail coupon. 

Send for my big book 
containing photo- 
graphs and telling the complete story 
— absolutely FREE. 



BIG FREE BGOSv! 

COYNE ELECTRICAL SCHOOL 

S00 S. PAULINA ST., Dept. C 7 - 72, CHICAGO, ILL. 



j H. C. LEWIS. Pres., COYNE ELECTRICAL SCHOOL 

I Dept. C7-7I, SOO S. Paulina St.. Chicago, III. 

I Dear Mr. Eewis: Without obligation send me your big, free 
catalog with facts about Coyne Training and details of your 

; 'Pay-Tultion-Aftcr-Graduation" Plan, 

■ w ««< Age 

I Address 

J City Stale 



I 



I 



DON'T BUY 



Until you have 
seen and tried 
out these 
wonderful 



Don't buy ^ 
Guitar, 
Mandolin, NfP' 
Banjo, Electric 
Guitars, Uku- 
leles, or Drums, 
until you have 
tried the Slinger- 
land May-Hells, 
Guaranteed 
More for your 
Money. Wonder- 
ful, snappy, power- 
ful, pleasing tone. No 
equal in price. Sold on 
easy payments and 5 
days free trial by all 
leading music dealers. 

Send for free cata- 
log. Mention instru- 
ment wanted. 




Write today : 

Slingerland Musical Instrument Mfg. Co., 
1325 Belden Ave., Chicago, Illinois 



AVIATION 



APPRENTICES 

Ambitious, air-minded young men, interested 
in entering the well paid field of Aviation, write 
'immediately, enclosing stamp, to 

Mechanix Universal Aviation Service, Incorporated 

Strathmoor Station Dept. E Detroit. Mich. 





WHY NOT 




spend spring, summer, fall, 
gathering butterflies, insects. 
Profit or Pleasure. I buy 
hundreds of kinds for collections. Some worth $1 
to $7 each. Simple outdoor work with my Instruc- 
tions, pictures, price list. Write today! Send 10c 
(not stamps) for Illustrated Prospectus, before send- 
ing butterflies. Mr. Sinclair, Dealer in Insects, 
Dept. 6, Box 1424, San Diego, Calif. 

Print Your Own 

Cards, stationery, circulars, tags, laltels, advertising, etc. 
Save money. Print for Others; Big Profits; easy rulea 

hcni, Will do popular Raised Printline like Rner&vins. Junior presa 
$5.90, job presrtes, $11 up. power $147. Send for free catalog and all 
ck-uila. THE KELSEY COMPANY. F-37. IVIERIDEN, CONN. 

MAIL FOR FREE INFORMATION 

1117 Bedford Ave., Dept. PM-51 
Brooklyn. New York City, N. Y. 

□ Diesel Engines 

□ Diesel Engineering □ Oil Burner 

□ Aviation Mechanic □ Welding 

□ Aeronautical Engineering 

□ Auto Mechanic □ Talking Pictures 

□ Refrigeration □ Machine Shop 

□ Radio and Television Mechanic 

□ Air Conditioning □ Sign Painting 

□ Architectural-Mechanical Drafting 

□ Electrical dWindow Display 

□ Armature Winding 



BEDFORD 




TRADE 
SCHOOL 



Name . 



Address . 
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THE AIR YOU BREATHE 



A «> 




is today's challenge to science and to you 
DO YOU K7VOW THAT. . . 

■ man can live thirty days without food, three days without water, but not 
three minutes without air? 

■ the average person eats three pounds of food, drinks four pounds of 
water, but breathes thirty-four pounds of air each day? 

^^^^^^J young man. are standing at the threshold of a new and expanding world de- 
velopment — a new industry designed to make a better and healthier people through air con- 
ditioning and refrigeration. What part will YOU have in it? This new forward movement will 
not come to you. You must go to it — prepared to serve. IF you are properly trained your 
rewards should be great. 



The Thermo Air Conditioning Institute is dedicated exclusively to train- 
ing men for the responsible and profitable opportunities now opening. 
Courses offered meet the needs of the student and the demands of the 
manufacturers. All include practical training on modern equipment. 

"THE AIR YOU BREATHE" is our new booklet that will help you decide 
whether or not you can make a place for yourself and grow with this 
industry. It is full of enlightening facts and illustrations. Free for the 
asking. Send postcard, or use coupon below, for your copy. 

Investigate, alio, railroad transportation allowance to the Institute. 




This ultra modern and 
especially equipped 
training institution 
is located at 
182 S. Alvarado Street 
Los Angeles, Calif. 



THERMO AIR CONDITIONING INSTITUTE, INC. 

"TRAINING WORTHY OF THE INDUSTRY" 
1(2 SOUTH ALVARADO STREET, LOS ANGELES, CALIF. 
Please send me your new booklet and information on your courses. 



Nome _ _ Slfeel.. 

Ci»y _ si ofe 



AGE . 



.1-1 -p 
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C/ou. 

TIED TO YOUR 
JOB? A 



PMRZINC NEUUI ELECTRIC 




will you train for a 
better job, more pay 
and prosperity? Pre- 
pare now, to enjoy 
everything that big- 
ger earnings make 
possible. 

DThe Road, to Advancement 
RAFTING 

In every walk of life practical training in DRAFTSMAN- 
SHIP will prove valuable. Even if you don't accept a job 
as a DRAFTSMAN, you will be money ahead by taking; 
Engineer Dobe's Course. You will be amazed at the speed 
with which you can learn in your own home in your spare 
time by Engineer Dobe's PRACTICAL METHOD. 

JOBS NOW OPEN 

In all industries. Drafting leads the way. In Aviation, 
Electricity, Building, Machinery, Automobile, Draftsmen 
must be used, and their work comes first. Recovery in, 
industry and building is definitely on the way. Many- 
trained Draftsmen wiil be needed on better jobs at better 
pay and shorter hours. Prepare NOW I 

Learn at Home From an Engineer 

I will teach you my practical method that has been success- 
ful with thousands since 1900. I will furnish you with all 
tools and a drawing table. I will teach you in a very short 
time by mail in your spare time until you actually have at 
desirable Draftsman's job. or prepare you for better pay in 
the job you now have. No High School or previous expe- 
rience needed. You must be entirely satisfied with my personal 
training UNTIT; COMPETENT and until assisted to a position. 



MONEY BACK. Start NOW 
and get the training. Prepare 
for more pay and a better job. 
Rend the coupon below 
TODAY! Time is money! 
Don't delay! No obligations! 


Complete Outfit 

Size 20 x 25 inches 

FURNISHED 


Free Book.' 


2 ENGINEER DOBE, Dlv. C337, Libertyville, III. : 

. Send me your free book. ".Successful Draftsmanship" and ex- ■ 
■ plain bow you will assist me to a good position as a draftsman. J 

I Name a„„ ' 


■ Address 




■ Post Office 

■■■■■■■■■■■■■■■■■■■■■■I 


Stale 

■■■■■■■■---■■■■■■■■■■7 
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RETAILS 
ONLY 



[OMPLETEj 




WORKS FROM ANY BATTERY 

Amazing! New ELECTRIC ARC WELDER hooka up to any 
storage battery. Generates tromendoua heat — weJdn all met.)*.. 
Makes permanent repairs on auto bodten, fenders, radiators, sheet- 
metal, brakes rimtirutr* — atronjter than before. Works from aut* 
battery without removing battery from car. Low power con- 
sumption. A real welder's tool, Hturdily built. FULLY GUAR- 
ANTEED. 

SEND NO MONEY — Comet han thousands of users 
in home, Karaite, work shop. Order now. Send no 
money. We ship Comet, complete with rods. Pay 
postman only Si. 95. plus few cents pontage. If not 
delighted return in S days and wo refund money. 



COMET WELDERS, 



DEPT. Y-155 
CINCINNATI. OHIO 




WILl YOU WEAR THIS SUIT 



■ and Make up to $12 in a Day! 



Let me send you this fine all-wool Union tailored suit 
FREE OF COST. Just follow my easy plan and show 
thesuit to your friends. Make up to $12 in a day easily. 

No experience — no canvassing necessary. 

Send lor Samples— FREE OF COST 

Write today for FREE details. ACTUAL SAMPLES 
and "sure-fire" money getting plans. Send no money. 

H. J. Collin, Progress Tailoring Co., Dept. W-216 
500 S. Throop St. Chicago, III. 



Bit cash profit* for ; 



; full , 



' aparo time Over 
necessities — things people roust 
Proven fast sellers; earnings very first dn 
$500.00 CASH BONUS BESIDES YOUR WEEKLY 
EARNINGS. I'll show you how to start st once; .end 
you everything — Bis: Display Outfit and quick cash plana — 
no money risk. Details FREE. Just send name on postcard. 
ALBERT MILLS, 4060 Monmouth An., Cincinnati, Ohio 



100% Improvement Guaranteed 

We build, strengthen the vocal organs — not with 
slngino lessons — hut by fundamentally sound and 
scientifically correct silent exercises ... and ahsolutc- 
ly tftiarnrtfcetoimproveany singingorspeakingvoice 

at /cast 100% . . . Write for wonderful voice book — sent free. Learn 
WHY you can now have tho voice you want. No literature sent 
to nnyono under 17 years unless signed by parent. 

PERFECT VOICE INSTITUTE. Studio C-135 
64 E. Lake St., Chicago 



ULARN WATCHMAKING and ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Iowa studenta started in a vary email way — now 
doing over $30,000 a year. Another in Wisconsin, over $10,000 
tho first year. Day or night classes. Call or write for FREE BOOK. 
Chicago School of Watchmaking. Dept. 5401 , 155 N. Clark St., CHICABO. 




aphy 



or 

PLEASURE or PROFIT 



Prepare for profitable business or fascinating 
hobby, at home under guidance of qualified 
instructors. No previous experience necessary; 

common school education sufficient. Many earn while) 
loarnlnsr. Our practical studio methods also qualify 
for well-paying positions upon graduation. Send cou- 
pon below at once for free booklet "Opportunities in 
Modern Hu>tn>rraphy' particulars and requirements. 

AMERICAN' SCHOOLOF PHOTOGRAPHY " 

3601 Michigan Avenue Dept. 135-C Chicago, Illinois 

Send booklet, "Opportunities in Modern Photography", full particulars and 
requirements. 



Name . 

Addremt 
City 



-Agc- 



-Slat*. 
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Beginning Lessons in 
Diesel Engineering 




ree 



To Men Over 18 and Under 40 

This offer is NOT open to boys under 18 or men over 
40. But if you are WITHIN these age limits, you owe 
it to yourself to investigate this unusual opportun ity. 

Test Yourself Without Cost 

See how readily you* too* can 

Learn Diesel 

At your leisure in your own home, read these 2 
Diesel lessons carefully. Judge for yourself our abil- 
ity to teach — and your ability to learn — this fast- 
growing new line of work. No experience needed. 

Diesel — the New, Fast-Growing Power 




Is Your Job Safe? 

Just as the gasoline engine 
changed or wiped out the jobs 
of thousands who depended on 
horse-drawn vehicles for their 
living — just as electricity changed 
the entire set-up in the fields 
of light and power — so now the 
Diesel engine isfast invading both 
the power and transportation 
fields, and threatening t he present 
jobs of thousands of workers. 

If jobs in your line are Bteadily 
growing scarcer, you owe it to 
yourself to investigate this new, 
progressive, unerowded line, that 
in our opinion will offer good 
openings for the next 25 years. 



Diesel engines — because of their 
high efficiency, dependability, and 
economy of operation — are fast replac- 
ing steam and gasoline engines in power 
plants, motor trucks and busses, loco- 
motives and ships, aircraft, dredges, 
drills, pumps, etc.— opening up an in- 
creasing number of well-paid jobs for 
Diesel-trained men. The field of Diesel 
Engineering is on the upgrade and con- 
tinually expanding. It will provide 
steady employment, advancement and 
good pay for those properly trained in 
this new industry. 

What This New Field Offers You 

Now is your chance to get into a 
big new industry and grow up with 
it to an important position. _ Today 
there is practically no competition in 
the Diesel field, but the increasing use 
of Diesel engines will result in keen 
competition for jobs in. the near future. 
By starting your training now, you 



can keep ahead of such competition. 

You get complete information on all 
the latest Diesel developments — two- 
and four-stroke cycles; low- and high- 
speed and heavy duty types; Diesel- 
electric generating systems, etc. — in 
our course. Includes all text material 
— with special diagrams for quick un- 
derstanding of this new power. 

Real Opportunities for Trained Men 

Get our Free Diesel Booklet and 
learn all about this new, fast- 
growing line — its opportunities and re- 
quirements. Find out what the Diesel 
field offers you — how rapidly the Diesel 
industry has developed during the last 
three years — the large number of Diesel 
engines and accessories being manu- 
factured today — how quickly you can 
obtain a complete understanding of 
Diesel engine principles and operation 
by home study during your spare time! 
. . . at your own pace — without inter- 
fering with your regular work. 



American School, Dept. DC45, Drexel Avenue at 58th Street, Chicago 



The Diesel a Engineer 




Get These 2 
Diesel Lessons 

When you learn what worthwhile op- 
port unities Dieacloflersand howrcadlly 
you can cashinon them through Ameri- 
can School training, It may mark the 
turning point In your life. If you are 
over 18 and under 40, write TODAY 
for FREE lessons and FULL Informa- 
tion. No obligation. 

Free Lesson Coupon 

American School. Dept. DC-45 
Drexel Ave. at 58th St.. Chicago 

I am over 18 and under 40 years of 
age. Without obligation, please send 
me 2 Diesel lessons and Diesel booklet 
FREE. 



Name 

Address. 
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^CONCRETE BOOK 

' Quit fftuM&htcl! 



THOUSANDS HAVE 
LEARN ED TO PLAY 
THIS EASY WAY.. 



^"T*!?* was so plain and easy. I becan actual 
music in less than two months! My friends-were 
astonished— they wondered when and where I had 
ever taken music lessons. 

* Miss R. P. 

Southmont, N. C. 



I enjoy practlcine your lessons and om making 
irreat headway. I play in a church as second 

violinist and have also sicned up with the M 

Band of Ohio. Rettimj 32 per playintt hour. 

» Mr. E. C. R., I'emberville, Ohio. 

*Actual pupils' names on request 
Pictures by Professional Models 

FREE BOOKLET.. 

and demonstration lesson 

GEE for yourself how simple and easy it is to learn to play 
^ your favorite instrument through this famous short cut 
method. The U. S. School of Music will gladly send you a 
Free Demonstration Lesson and explanatory booklet which 
describes the amazingly simple principles on which this 
method is built. No needless exercises. No expensive teacher. 
You learn at home in your spare time — and much faster 
than by old-fashioned tedious methods. 

More than 700,000 people have studied 
music this easy way — and what they 
have done you, too, can do. . . . The 
cost is surprisingly low, averaging only 
a few cents a day. If you really do 
want to play your favorite instrument 
— fill out and mail the coupon NOW1 
The Free Booklet and Demonstration 
Lesson will be sent you at once. In- 
struments supplied when needed, cash 
or credit. Address U. S. School of 
Music, 78 Brunswick Bldg., New York 
City. 



Pick Your Course 
Piano Guitar 
Violin Saxophone 
Organ Mandolin 
Cornet Ukulele 
Trombone Harp 
Piccolo Clarinet 
Flute 'Cello 
Hawaiian Steel 
Guitar 
Trumpet 
Piano Accordion 
Italian and German 
Accordion 
Voice and Speech 
Culture 
Harmony and 
Composition 
Drums and Traps 



U. S. SCHOOL OF MUSIC. 
78 Brunswick Bldg., New York City 

Send me your amazing free hook, "How You Can Learn Music In 
Your Own Home. - with inspirins message by Dr. Frank Crane; also 
Free Demonstration Lesson and particulars of your easy payment plan. 

_ , Have ynu 
Instrument Instrument? 



Name 



I'V iooi ways ^ 

T TO USE 

[ CONCRETE^ 

fS$pV*3 
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Now^ready! A new and practical book on the 
amazing new art of concrete work. Things are being 
done with concrete that will amaze and thrill you. 
And "1001 Ways to Use Concrete," by Harold 
Hayes, covers it all with the exception of big 

engineering projects. 
Nothing like it ever 



published before. It 
covers every known 
use of concrete for 
thehome, farm, build- 
ing, business and in- 
dustry, plus newer 
uses in decoration 
and arts, including 
new quick-setting 
type and recent de- 
velopments in glo- 
rious colored concrete 
that you can make. 
It's the book of the 
hour for contractors, 
handymen, hobby 
seekers, farmers, 
home builders, fac- 
tories, shops and home work shop owners. It is 
filled with plans, methods and formulae. Shows how 
to make money, build your own business and im- 
prove your property. Gives 146 "Concrete Kinks," 
alone, easily worth cost of entire book. See chapter 
headings and description. Order your copy today. 
Sent postpaid for $5.00 with order, or pay the post- 
man. 

Tells how to make concrete pools, statuary, garden 
walks, walls, buildings, etc. 146 Concrete Kinks 
in one section alone. 

Gives Money-Making Plans. Describes Interesting 
Hobby. Covers New Concrete Arts. Facts on 
Colored Concrete. Applications and Methods. 

Size 7x10 Inch- 
es. 256 Pages. 
1 6 Colored 
Platesand Hun- 
dreds of Beau- 
tiful Half-tone 
Illustrations and 
Working Draw- 
i n gs. Cloth 
Binding. $5.00 

SOME CHAPTER HEADS 

Concrete About the Home 
Concrete in the Garden 
Concrete About the Farm 
Concrete Homes and Buildings 
Recreation 

Concrete in the Workshop 
Concrete Products for Plant Manufacture 
Concrete in Business and Industry 
Concrete Kinks 
Varied Uses of Concrete 

POPULAR MECHANICS PRESS 

Dept. 837, 200 East Ontario Street, CHICAGO 

When writing to advertisers please mention Popular Mechanics 
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%A/A kJTCn* TRAINED PILOTS 
"AN 1 CL/* arut MECHANIC* 

-for BIG PAY JOBS. 
"AVIATION 




Aviation Needs and Must Hav? 
Thousands of Newly Trained Men 

for new positions as Pilots and Air- 
plane Mechanics. Airlines add in* millions of miles to tlieir flight sched- 
ules. Factories crowded with huge private and Uovernmcnt orders 
for new airplanes. 

This Lincoln Government Approved School trains yon for good pay positions 

ns Pilot or Government Licensed Airplane and Engine Mechanic. School now in 27th 
year; 17th year teaching Aviation. 

Good Salaries paid to properly trained men. Airline Pilots jret up to-$700 a month: 
Co-Pilots^ $250 a month. Licensed Mechanics get up to $200 a month — wonderful 
opportunities for promotion. | \ 

Make Aviation YOUR Career. Supervised- -by IT. §. Government. A vLits&it* offers 
you unlimited^ opportunities for promotion. Prepare yourself nt this Lincoln Govern- 
ment Approved School. Graduates now employed by leading Airlines, Factories and 
Foreign Governments. We assist Graduates in locating positions when qualified. 
Write for Catalog. Please state age 

LINCOLN AIRPLANE I FLYING SCHOOL, 200-J Aircraft Bid;., Lincoln, Nebr. 

Be a DENTICIAN 

Learn at home to make Crowns, 
Plates, Britlqi work, etc., for Den- 
tists. Easy, practical way to learn 
mechanical dentistry at home In spare 
time. Full Equipment of Tools and 
Materials Included with Course. 
Low tuition. Easy terms. Write 
for FREE BOOK about this money- 
makins profession that Is not affected 
by "machine age." 

McCARRIE SCHOOL 
OF MECHANICAL DENTISTRY 

207 No.BroadSt., Dept. 724, Philadelphia. Pa. 

FOLLOW THIS MAN 

Secret Service Op e ra tor No. 38 is on the job! Run- 
ning down dangerous Counterfeit Gang. Tell-tale 
finger prints in murdered girl's room. 

The Confidential Report Op- 
erafftr A'<>. 38 made to his 
chief. Write for it. 
Earn a Regular Monthly Salary 
YOU can become a Finger Print Expert »t home, 
in your spare time, at small cost. Write for con- 
fidential lull report and details. Write! Literature 
will be serri onlv to persons stating their age. 
INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave. 
Dept. C-13S Chicago. III. 





Free 



WE BUY 



HIGH SCHOOL 
AND COLLEGE 

BOOKS 



copyrights hnytflSfnj i!»33 to 1037 
in good condition. Not 1MB than 
four books accepted. Until July 
3 1 . premiums given everyone 
.sending books. Address MOD- 
ERN BOOK SHOP, 1412 Great 
Northern Bldg., Chicago, III. 



ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. Nine months' engineering 
course equivalent to three years' college radio work. School estab- 
lished 1874. All expenses low. Catalog free. 

Dodge's Institute, Ada St., Valparaiso, Ind. 



RADIO 



Z'eamLHklK lALKTrTG 



Entertain for all occasions. Send $1.00 for Laugh 
Producing Program of 23 Trick Drawings with In- 
structions. Catalog of Chalk Talk Supplies 10c. 
BALDA ART SERVICE, DepUK. Oihkoch. Wis. 



Which 
of These 

MEN-WOMEN 

START $1,260 to 
$2, lOO a YEAR 

Liquor-Gauqer 
Stenographer 
Meat Inspector 
Custom House 
Office Clerk— Typist 
Accountant 
File Clerk 
Income Tax Auditor 



Govt Jobs ; 

Do YOU Want? • 

No special education or experience * 

usually required. Steady work. Short 1 

hours. Vacations. PENSIONS! Ace I 

18-50. Extra Social Security Jobs ex. « 

pecu?<l soon. Send coupon below for K 

FREE book. Tells how you can pasa ■ 

Civil Service Examination. m 



FREE BOOK 



Arthur R. Patterson, 
(Former Govt. Examiner) I 
Principal. PATTERSON SCHOOL. 
88 Mercantile Building. Rochester N. V. 

S<>iid FREE Book, ' How to Secure a Govern- 



ment 1'oHition. 



Name. . . 
Address . 



I 
I 

-I 




Learn at Home to Make 

W50,*75aWEEK 



Chief 
■ Operator 
Broad- 

W*'' JLJ casting 

__XpCQ| Station . 
II When I 

completed 20 
lessons. I ob- 
-«A t ft i n e d m y 
f-^^^hw HE Radio Broad- 
cast Opfra- 
■■■^■■■■■■sBBBBnE] tor's license 
and immediately joined Sta- 
tion WMPC, where I am now 
Chief Operator."— HOLUS F. 
HAYES. 85 Madison St.. La- 
peer, Mj.ii. 
Own 
Business 
Pays 
$300 
a Month 
•*I now have 
my own Radio 
b u a i n e ■ a 
which ehowa 
three hundred 
dollar* * 
month profit 
— thanks again to National 
Radio."— FRANKT. REESE, 
30 N. Felton St.. Philadelphia, 
Penna. 

Earned 
$50 
First 
Month 
in Spare 

Time 
"I knew 
nothing ahout 
Radio. After 
four lessons, I 
began servic- 
ing Radios, 
earning $50 the first month. 
Last winter I made as high 
aa $100 a month in sparo 
time." — O. F. WALTON. 
808 WestOlney Road.Norfolk. 





Do you want to make more money? Broadcast iag 
stations employ engineers, operators, station man- 
agers and pay up to 95.000 a year. Spare time 
Radio set servicing pays as much aa $200 to $500 a 
year — full time servicing jobs pay as much as $30, 
$50, $75 a week. Many Radio Experts own their 
own full or part time Radio businesses. Radio manu- 
facturers and jobbers employ testers, inspectors, 
foremen, engineers, servicemen, paying up to $6,000 
a year. Radio operators on ships get good pay and 
see the world. Automobile, police, aviation, com- 
mercial Radio, and loud speaker systems offer many 
food opportunities. Television promises many good 
jobs soon. Men I trained have good jobs in these 
branches oftRadio. 

Many Moke $5, $10, $15 
a Week Extra in Spare Time 
While Learning 

The day you. enroll I start sending you Extra Money 
Job Sheets. They show you how to do Radio repair 
jobs that you'ean cash in on quickly. Throughout 
your training I send plans and ideas that have made 
good spare time money for hundreds of fellows. I 
send special equipment which gives you practical 
experience— shows you how to conduct experiments 
and build circuits which illustrate important Radio 
principles. 

Find Out What Radio Offers You 

Mail the coupon now for **Rich Rewards in Radio." 
It'afree to any fellow over IC years old. It describes 
Radio's spare and full time opportunities, also those 
' coming; in Television; tells about my Training in 
Radio and Television; shows you actual letters from 
men I have trained, telling what they are doing and 
earning; tells about my Money Back Agreement. 
MAIL COUPON NOWI 

J. E. SMITH, President 

Dept. 7HP 
National Radio Institute 
Washington, D. C. 




ADDRESS 



CITY STATE. 



Whriv writ-inn stfsutaUl 'ill slat f frill PjmmcImp A1 nrhnvtir-a 



18A 




ST 



untf 




PS 





Courtesy De Soto Stamp and Coin Co., and Garden City Stamp Agency, Chicago 

Top row, coronation issues. Center, Czechoslovahian child welfare issue, George VI stamp, two trian- 
gular Liberian stamps, Nauru coronation and Pushkin memorial. Bottom, Polish pictorial, Greek issue, 
Ecuador's airmail, Mermoz memorial and Austrian Mother's Day stamp 



A LTHOUGH Great Britain has the dis- 
tinction of introducing the adhesive 
postage stamp she never has attempted to 
gain further honor, or dishonor among 
philatelists, by finding new reasons for 
special stamps. From 1840 to 1914 one set 
of stamps was sufficient for both postage 
and revenue. In the latter year she brought 
out her first postage due stamps, and ten 
years later, her first commemorative issue. 

Other countries seem to be looking for 
excuses to issue new purpose stamps. The 
first of the special purpose stamps was the 
Newspaper stamp issued by Austria in 
1851. Now there are at least twenty-five 
groups of these stamps, not including any 
of a fiscal nature such as Newspaper Tax, 
or War Tax stamps required on certain 
mail matter. 

The Special Delivery stamps were first 



used in the United States, having been in- 
troduced in 1885, but even today few coun- 
tries have felt the need of this special-serv- 
ice stamp. Canada was second in 1898, and 
in 1899 and 1901, overprinted United States 
Special Delivery stamps were placed in 
use in Cuba and the Philippines respec- 
tively. The inscriptions on the stamps 
mentioned above are, of course, in the 
English language. When Cuba became 
self-governing she issued special delivery 
stamps with inscriptions in Spanish. This 
reads Intrega Immediata and the same 
form appears on the stamps of Mexico and 
Panama, although some of the latter show 
the word Expreso, as do all of the special 
delivery stamps of Peru. The same form, 
or the inscription Entrega Especial, marks 
the stamps of the Dominican Republic. Va- 

( Continued to page 22 A) 
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RUBBER £S™fr 
MOLDS 6*» 


'j 


i- "■I 

■ 


Amaxing rubber mold-making Outfit makes perfect 
flexible molds of plaques, ash trays, book-ends, etc. 
Molds cost from 6c to 25c each. Bach mold makes 1 
hundreds of novelties and sifts to sell up to $1.00 
apiece! No experience necessary. Everything fur- 
nished. Start profitable business in your home ■ . . sell 
to stores, friends, resorts, road stands or by mail — 
NOW! Make BIG MONEY full or spare time. Write 
for complete FREE details and easy instructions. 
SO-LO CO-MA MOLD CO.. Dept. U-S27. Cincinnati. O. 1 





BE A POULTRY EXPERT 

Make $40, $50, $60 a Week 

Free book shows how to get started quickly. You'll be surprised at 
the amazing profit opportunities in the poultry business. Wherever you 
live — whatever you do — it is easy to start on a spare or full time basis. 
Free book tells all. Send for "How to Raise Poultry for Profit." You 
learn right at home in spare time by methods endorsed by colleges and 
leading poultrymen. Know how to get the maximum profits from in- 
teresting, healthy work. Iron-clad agreement protects you. We have 
prepared hundreds for good jobs and businesses of their own. Write 
now for free book. No obligation. National Poultry Institute. Inc.. 
Dept. 32-C, Adams Center, New York 



ENGINEERING 



Get a Bachelor of Science Degree! Complete 
courses and fully accredited degrees in Aeronau- 
tical, Architectural. Chemical. Electrical. Indus- 
trial and Mechanical engineering. Modern equip- 
ment. All college activities. Low tuition. Write 
Registrar today for full Information and catalog. 
LAWRENCE INSTITUTE 
OF TECHNOLOGY 
15102 Woodward, 
Detroit, Mich. 




A NON-PROFIT 
COLLEGE 



CATALOG 
ON REQUEST 



^4 



STAMMER 



Learn to npenk 
clearly. New 
'mental diver- 
sionary method 

working wonders. Prof. John A. Meyere tell* you beforo 
you enroll if he can help you. No obligation for pre-enrolt merit 
analyaia. Acquire normal speech this easy way. For booklet on 
cause and cure of sta m merit, k aend 10c. MEYERS SCHOOL OF 
SPEECH. Dept. P-2, 709 No. 11th Street, Milwaukee. Wis. 



RF A RAILWAY 

L# I— TRAFFIC INSPECTOR 



A Field Where Pay Advances Are Rapid 

ACTIVE. RELIABLE MEN* — 19 to 50— trained as Railway ai 
Bus Passenger Traffic Inspectors earn up to $135 per mouth to 
start, plus expenses. Experience brines rapid advance- 
ment. Our record: 18 yrs. success in placing our 
graduates or we refund your tuition. Write for - — 
Free Booklet. /^W*^^4t«N 

Standard Business Training Institute ^HMttSss 



Div. 208 



Buffalo, N. Y. 




Would VWWEAR 
this All-Wool SUIT 



If We Send It Without Cost 

Hero', an amazing opportunity to Ket a guaranteed 
all-wool suit, tailored-to-meaaure without coat. No 

no money necessary. Juat call on a few 
Irteuda during, your apare time — we ahow you how to get 
your .Suit quickly. EASILY! Alio how you con turn spare 
time Into BIG MONEY. Samples sent FREE. Write: 

FAIRBANKS TAILORING CO., 

2)15 Wab.nsia, Chicago. III. 





Go to High School at Home 

• You can secure a high school education in 
your spare time by studying the new courses 
prepared by the International Correspondence 
Schools. 

These courses are equivalent to the courses 
given in resident high schools. They have been 
specially arranged for men and women who 
wish to meet college entrance examinations, to 
qualify for a business position, or to make up the 
education they missed in past years. 

The lessons are easy to understand and you will make 
rapid progress because you will be in a class by yourself 
and you will study under the guidance of instructors who 
are sincerely interested in you. 

Just mark and mail the coupon and we will gladly send 
you interesting free booklets describing the High School 
Courses of the I. C. S. or any other subject in which you 
are interested. 



INTERNATIONAL ('OKHtSPONDENCE SCHOOLS 



Box 5680- H, Scranton, Penna. 

Without cost or obligation, please send me a copy of your booklet, 
"Who Wins and Why," and full particulars about the subject before 
which I hare marked X in the list below: 

3 College Preparatory Course 

□ High School Commercial Course 

□ High School English Course 

□ High School Vocational Course 
~J High School Agricultural Course 

BUSINESS TRAINING COURSES 



□ Business Management 

□ Office Management 

□ Industrial Management 

□ Traffic Management 

□ Accountancy and 

CP. A. Coaching 

□ Bookkeeping 

□ Bee re tar Lai Work 

□ Cost Accountant 

□ Salesmanship □ Advertising 

□ Wallpaper Decorating 

Sal earn anahip 

TECHNICAL AND 

O Architect 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

□ Electrical Engineer 

□ Heading Shop Blueprints 

□ Telegraph Engineer 
O Telephone Work 

0 Mechanical Engineer 

□ Mechanical Draftsman 

□ Machinist □ Toolmaker 

□ Inventing and Patenting 

□ Patternmaker 

□ Heat Treatment of Metals 

□ Bridge Engineer 

□ (ins Engines □ Diesel Engines 

□ Aviation Engines 

□ Automobile Mechanic 



□ Service Station Salesmanship 

□ Business Correspondence 

□ Lettering Show Cards Q Signs 

□ Stenography and Typing 

□ Civil Service 

□ Mail Carrier 

□ Railway Mail Clerk 

□ Grade School Subjects 

□ First Year College 

□ Illustrating □ Spanish 

□ Cartooning □ French 

□ Lumber Dealer 

INDUSTRIAL COURSES 

[3 Plumbing □ Heating 

□ Air Conditioning 

□ Sheet Metal Worker 

□ Steam Engineer 
D Civil Engineer 

□ Surveying and Mapping 
D Refrigeration 

□ R. R. Ix>comotives □ Air Brakes 
D R. R. Signalman 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Boilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

D Agriculture d Fruit Growing; 

□ Marine Engineer □ Radio 



Name - Age — 

Address - _ 

City State 

Occupation. 

If yon reside in Canada, send this coupon to the International 
Correspondence School* Canadian, Limited, Montreal, Canada 

When writing to advertisers please mention Popular Mechanics 
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Concealed from the 

Eyes of Man 




'fci 3000 Ijeate ! 

An elixir to prolong life! 

A strange process to change the composition of metals! 
A weird device for communication with distant planets! 

Did the ancients accomplish these things? Were they masters of a 
lost wisdom? Down through the ages these rumors persisted. Was it 
possible that a vast knowledge accumulated by forgotten civilizations 
still existed? Tales of strange phenomena gave support to the belief 
that there was hidden from the world stupendous secrets of nature, 
possessed by a chosen few. 

To the far corners of the earth journeyed men in search of these 
gems of wisdom. To the finder would come fame, power, wealth. 
Tyrant and peasant alike strove to find this, the greatest of all treasures 
— a mastery of nature. One man had the key. He alone seemed to 
know the answer. 

To Roger Bacon, medieval monk and scholar, man of mystery, the 
eyes of the world turned. He accomplished feats at which the peoples 
of the eleventh century gasped. They begged and implored him to 
divulge his formulas, to reveal his source of wisdom. To these and their 
threats his lips were sealed. He knew the wisdom was too powerful, 
too dangerous to be in the hands of those who might locally use them. 

For generations his manuscripts were a hopeless confusion of strange 
hieroglyphs and symbols. Then in recent years came their decipher- 
ment, and the world learned of many of his great experiments and the 
source of his tremendous knowledge. He was one of a secret brother- 
hood which had carefully guarded in code the great knowledge of the 
ancients. 

OBTAIN THIS FREE SEALED BOOK 

Today this great brotherhood, known as the Rosicrucians, still 
flourishes. It still keeps from the eyes of the curious, as in Bacon's 
time, the profound truths of nature, which give man mastery of self 
and happiness in life. Its keys of universal wisdom are extended to 
all who are sincere in their desire to unlock the hidden truths of the 
universe and find freedom, power, and success in such knowledge. 
A fascinating free book. "The Secret Heritage," will explain how you 
may receive these helpful facts. Direct a letter to the address below, 
asking for it. 

SCRIBE I. S. S. 

D£ £ ROSICRUCIANS 

« A M O R C > 
SAN JOSE, CALIFORNIA, U. S. A. 
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Ytt, BOB, MOUNTING BIRDS ond ANIMAL* 
IS A GRAND HOBBV / I've DOUBLED 
MV FUN FROM HUNTING — AND AVERAGE. 
*I4. PER WEEK, SPARE TIME, MOUNTING 
FOR HUNTERS— WHY DON'T YOU WRITE 
TO THE N.W. SCHOOL FOR THEIR FREE. 



FREE BOOK/ 

Learn Taxidermy »t home. WHt« 
today for Free Book. State ace. 
N. W- School of Taatdermy 
C337 El wood Bldg., Omaha, Moor 





OFFERS YOU GREAT FUTURE 



Demand for trained aircraftsmen in Southern California 
plants is increasing and already exceeds supply. Curtiss- 
Wright Technical Institute. Aviation's foremost and oldest 
school, is located in heart of this activity and specializes in 
Sheet Metal. Master Mechanics and Aero Engineering. (No 
flying involved ) Graduates are obtaining immediate employ* 
ment. Write for details NOW. Curtiss-Wright Technical 
Institute, GlendalcLGS Angeles. Cal. Dept. pM-«, 



f HAKE 

MONEY 

WITH YOUR 

vCAMERA 



BIG DEMAND 
FOR PHOTOS YOU CAN TAKE 

No matter where you live, what you do, or what kind 
of camera you own — if you like to take snapshots, 
you can turn your hobby into a profitable spare-time 
or full-time profession as journalistic or prees 

Ehotorraphar. 16,000 publications and advertisers 
uy millions of photos each year from free-lance 
amateur photographer*. 

CDPP Rnnif — tella now w ° train you at 

■ ntfc BvWn home to cash-in on this demand. 
No canvassing- Pay for course in easy monthly in- 
stallments. And you earn aa you learn. Write at once. 

UNIVERSAL PHOTOGRAPHERS 

Studio 78. 10 W. 33rd St.. New York City. 




BIG VA«ft. BOOKon 



Fascl- 
natlng book on Scien- 
tifically solved true crime 
cases sent absolutely free to those 
over 17. Alao tells how to get into 
Scientific Crime Detection. Home Study. 
New opportunities. Travel. Steady Employment. 
Experience not necessary. Very easy terms. 

' SCIENTIFIC CRIME 'DETECTION INSTITUTE OF AMERICA, INC. 
C»Om£!j.T.B™rtMrtt».P™».0«pt. 2HT Hunti ngton. Wet Virgin!* 

CARTOONING 

P \/ C Develop your ability with personal instruction from an 

WT I internationally-known cartoonist. Hisexelusive.succeaa- 

lllf ■ ■ ful method of drswinf and creatine ido«« n.»k.- . it eaay to attain 

lAf h I lucceae. Write for detaiU of thia exceptional home-ntudy course. 

National School of Cartoonins, 437 Penton Building, Cleveland. Ohio 

SPECIAL 
Oily 

'25 



it*T5M.I 



Correspondence Courses In 

RH RADIO and attTRICAL ENGINttRING 



IgjaBwl ELECTRICAL ENGINEERING. Oct good «ra«p of wide 
^^SleP^ elortricnl 6eld. Modorn. Very understandable- . 
RADIO ENGINEERING. Extra line course in radio, public addrma. nhoto-*l»ctric 

work. Trains you to be auper-aervice man. real vacuum tube technician, 1 union 
ONLY $25. cither course. Deferred payment plan. Experiment kite furnianed. 
WRITE TODAY for free copies of school catalogs, student magaxinea. etc. 
LINCO LN ENGINEERING SCHOOL Box 331-12 Lincoln. Nebr. 

S TAMMERER Q 
Write for our Free List of ethical schools 
that correct stammering. ■ JB 

STAMMERERS' GUILD JLxfe^dr 
Maccabees Bldg., Suit* 1236. tlFTBOrr MICH- 



DETROIT, MICH. 




Greater opportrjmtiefl now In advertto* 
inir. Learn easily and quickly in snare 
time. Practical work. No text books. 
Old established school. Low tuition- 
Easy terms. Send for free booklet ana 
requirements, i 

page-Davis School of Advertising 
Dept. 13S-C, 3601 Mich. An.. Chicago 



CAMPION JESW xU^ ,r B^ noot 

Hifthest academic standing. Prepares for all colleges and univer- 
sities — and for Life. Finest, most healthful location in middle 
west. Beautiful large campus. Complete modern equipment. All 
sports including Golf and Ice Hockey. R.O.T.C. Catalog FREE. 
Campion. Box 20, Prairie du Chien, Wisconsin. 




GAS ENGINE ! AUTO 

T R AIM I N Jj 




NOT Ordinary Home-Study Course 

Be a trained Diesel and Gas Engine Man. Excellent oppor- 
tunities for men who can qualify. Train for good-pay jobs, 
such as Diesel Operator, Trouble Shooter, Master Mechanic, 
Ignition Expert, Auto Repairing, etc. You don't have to 
leave home to start training. 

COMBINED HOME TRAINING 
AND ACTUAL SHOP EXPERIENCE 

"How can I get actual shop practice with home training?" 
you ask. National points the way. National Schools has 
made revolutionary progress in bringing to ambitious 
men a most complete and practical training course. It is an 
Extension of residential training, enabling you to master 
preliminary training while you are at home working, thereby 
saving time and money. Then you come to School for final 
intensive SHOP-PRACTICE instruction which qualifies you 
for bigger pay jobs. 

SHOP-TESTED. QUICK-TO-LEARN COURSE 
perfected in million-dollar Institution 

Only a residential School such as National can offer 
this kind of training. This "start-at-home" plan has 
been developed as a result of 32 years of continuous 
testing ana use in the shops and laboratories of 
National Schools. Easy and fascinating. No dull text 
books. All instruction is shop-tested. We actually bring 
the School's facilities to you, and you to the School. 

USE SPARE TIME AT HOME — 
preliminary work 
FINAL SHOP TRAINING IN CALIFORNIA 

You can start right now. Money no problem. For 32 years 
National Schools has specialized in practical training. 
Round-trip transportation to Los Angeles allowed from any 
point in U. S. 

Lose no time — investigate — request details 

NATIONAL SCHOOLS 

(home training division) ^^aJ 



MAIL COUPON FOR FREE BOOK AND DETAILS 



National Schools (Home Training Division) 
Dept. 8-PME, 4000 So. Figueroa St., Los Angeles, Calif. 
Without obligation send full details and Book. 

NAME AGE 

ADDRESS 

CITY STATE 



When writing to advertisers please mention Popular Mechanics 
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AUDELS Carpenters 
and Builders Guides 

4vols.$6 

fnslffo Trad* Information 
■azf^SB ' ^IjUA lor Carpenters,' Builders. Join- 
er*, Buildiiis Moctinnira and 
all ( Wood worker*. Then 
■ lyan [/if Guides five you the short-cut 
* 1. vinllifi instruct ions that you want — 
m \'JjP)3m3lA including new methods, ideas, 
solutions, plans, systems and 
money savins sueEcstions. An 
easy progrcBBivc course for the 
apprentice and student. A 
prnctiral daily helper and 
Qukk Heierenee for the master 
worker. Carpenters every- 
where- are using these Guides 
M a Helping Hand to Easier 
Work. Bettsr Work and Bet- 
ter P»y. To get this aniiiet- 
anee for yourself, simply fill 

Inside Trade Information On: WnJR* eREE 6ov ' 

Bow to use tbo steel equare — How to file and set 
saws — How to build furniture — How to use a 
m it re box — How to use the chalk line — How to use 
rules and scales — How to maUe joiriis — Carpenters 
arithmetic — Solving mensuration problems — Es- 
timating strength of timbers — How to set girders 
and sills — How to frame houses and rooiV — How to 
estimate costs — How to build houses, barns, ga- 
rages, bungalows, etc. — How to read and draw 
plans — Drawing up specifications — How to ex- 
cavate — How to use settings 12, 13 and 17 on tbo 
steel square — How to build hoists and scaffolds- 
skylights — How to build stairs — now to put on 
interior trim — How to hang doors — How to lath — 
lay floors — How to paint. 

THEO. AUDEL & CO., 49 W. 23rd St.. New York City 

Mail Audels Carpenter* and Builders Guides. A. vols., on 7 days' free trial. If O.K. 
I will remit $1 in 7 days, and SI monthly until 40 is paid. Otherwise) I will return them. 
No obligation unless 1 am satisfied. 

Name 

Address 

Occupation 

Baferenee. P„M. 





BOOKS SENT FREE! 

ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 

Only 15 minutes a day with these WON- 
Di.it BOOKS rail prepare you for a good 
•> n • drafting job in less than a year. Mechani- 

rOT beginners <:i! and architectural drafting from .simple 
straight lines to important complex plans. 
Written, so you can a step at a time! Built especially for be- 
understand every word, glnners, for men with only grammar school- 
by 22 well known engln- ing. Drafting room practice. PUIS EN- 
eers and architects. De- GINKKRING. made easy and clear, in- 
Luxe flexible binding eludes complete course In blue-print 
nearly 2.000 pages', [e ad in ft 

1546 blueprints, charts Big Field Big Demand Big Pay 

and diagrams; prepares Competent draftsmen are urgently needed richt now in 

you for a good drafting bui ' d ">* » nd . manufacturing line »t mo oe [to $7500 

; v. 1— ~ . , , n week. That 8 juat the beginning — rOH DKAr lS- 

job In mechanical or men have the best chances for ad- 

archltectural lines. Sent VANCEMENT. Pleasant, taacinating work, easy to 
for in rlftvn' freo iki. If ,0,rn and do - Learn quickly with thcae booka— send 
lor 1U aays iree Use If OOU pon for a set and sec for yourself, 
you mall Coupon 1m- A „,„,', ,„„,„„•;„„ tn 1A< Am,t-yi 

mediately. II icon Technical Society now gi*en to alt reader* II 

A\ of thit famous cyclopedia of drafting. Many If 

These Instruments ►Uo!!*.*''' * " m °" M * 0/ 

Included ^j*a. Complete set of drawing instruments If you 
send for these drafting books NOW. 
These instruments are made of the finest 
ot German silver, are absolutely accu- 
rate and are packed in velvet lined 
leatherette pocket case. Real $10 
value, but included with these books. 
AMERICAN TECHNICAL SOCIETY 
Dejpt^^l^D^ej^l^^^S^.^l^ago^lM. 

American Technical Society. Dept. DC 19, Drexel at 58th St.. Chicago. 111. 

Send for 10 days' trial New 6 roiume set of drafting. I will pay the few cent* de- 
livery charges. If I wish, I may return booka in 10 days and owe you nothing but if 
I deride to keep them. I will send S2.00 after 10 days, then only $3.00 a nth until 

124.80, the advertising prioe, it paid. Send; latent edition and include drawing 
instruments and Membership Certificate. 

Name 

Addreee .................. 

Attach letter stating age. oocupation,einployer's name and addreos and that of at least 
one business man as a reference* 
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rious forms of the word express are used 
to denote the special service and in the 
case of New Zealand alone it appears in 
English as Express Delivery. Egypt uses 
Expres, Italy and colonies have one issue 
in that form but generally prefer Espresso, 
as do Fiume and Vatican City. Russia uses 
Expres and the Russian characters for 
special. In Brazil the word becomes Ex- 
presso. Spain uses the term Urgente or 
Urgencia and the Colombian Republic is 
similar with Correo Urgente Urbano. 
Mensajerias is the form used by Uruguay, 
Surgos, by Hungary, and Eilmarke by 
Bosnia. The special delivery stamps of 
China, Austria, Czechoslovakia and East- 
ern Silesia do not have inscriptions stat- 
ing the purpose of the stamps. 

Air Post special delivery stamps have 
been issued by Spain, Italy and Italian 
colonies, and by the United States, and 
Semi-Postal special delivery stamps by 
San Marino, Spain and some Italian col- 
onies. 

Another form of special delivery stamp 
which is limited to parcel post packages is 
the Special Handling stamp which the 
United States began to issue in 1925. The 
service contemplated by this stamp in- 
cluded quick dispatch from the office of 
origin as well as speedy delivery to the 
addressee. 

The Too Late or Late Fee stamps may 
be classed as special delivery stamps of a 
peculiar nature. These represent an extra 
fee paid to the postoffice in order to have 
a letter placed on board a ship after the 
mails for that vessel have been sent aboard. 
Such stamps were issued by Victoria in 
1855, by the Colombian Republic and 
states, between 1886 and 1903, and by Den- 
mark in 1923. In the United States this 
service is handled under the head of sup- 
plementary mail without special stamps, 
but double the normal rate of postage 
must be paid. 



New Stamp Issues 

The stamps of Great Britain and colo- 
nies and dominions will hold the interest 
of collectors and dealers for the coming 
season. It is rather fortunate for collectors 

that the change in rulers took place when 

it did and not after the various sets of Ed- 

< Continued to page 25 A) 
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Know Electricity as Experts 

Know It— and Get an Expert's Pay! 

Recovery has begun! The months ahead are charged with signifi- 
cance and expectation. What will you do to get the jump on the 
other fellow? 

Thousands ol men have used 

The Croft Library of 
Practical Electricity 

The Croft Library is a complete electrical educator. It l.i founded on practice — on 
20 years of ihirt-nleeve experience— <m work at if i- actually done. It in janimrd from 
eoTcr to cover with the kind of hnrd-iieadcd facte you want. Written bo that the 
beginner ran easily understand it, yet so sound, so thorough, that it i* the daily guide 
of 69,000 highly paid electrical workers and engineers. Croft tells you the things 
you need to know about motors, generators, armatures, commutators, transformers, 
circuits, switchboards, distribution systems— eleetrirM machinery of every type — 
wiring for light and power — -wiring of finished buildings — underwriters' and municipal 
requirements — illumination in its every phaee — the most improved methods of light- 
ing — lamps and lamp effects, etc.— how to do a complete job. from estimating it. to 
completion. 

No money down — easy payments 

1 ill in and mail the coupon attached nnd we will send you the entire set of seven vol- 
umes for ten days' Free Examination. We take all the risk — you assume no obligation. 

If you decide to keep the books, send SI. AO in ten days and the balance at the rate of 
2X30 a month. Bend the coupon NOW and see the books for yourself. 

| FREE 



EXAMINATION COUPON \ 



McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 

Send mi for ten days' free examination the Croft Library of Practical Electricity. 
If satiftfaotorv I will send you $1.50 in 10 days and $2.00 monthly until the price of 
$1°. 50 is paid. If not wanted. I will return the books postpaid. (To insure 
prompt shipment wrrto plainly and fill hi all Moos.) 
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f U.S. 

GOVERNMENT 
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START 
$1260 to $2100 YEAR 



GET READY 
Immediately 



Common Education 
Usually Sufficient. 



✓ 



Franklin Institute 
jT Dept. F196 

S Rochester, N. Y. 

/ Gentlemen : Rush to me, 
FREE of charge, list of 
Many appointments U. S. Government big pay 

every year. jobs. Send me FREE 32-page 

-ji book describing salaries, vaca- 
Mail Coupon O tions, hours, work and free sample 
Today — * coaching tests. Tell me how to get 

S( IRK S one of these jobs. 



S Address 



Name- 



0 




STEP UP TO BETTER JOBS AND BIGGER 
PAY WITH GOOD PRACTICAL BOOKS 

Thousands of others have found extra cash between the pages of 
the selected, practical books listed below. Make these books your 
guides too— guides to better jobs— bigger pay— extra money. 



AIR CONDITIONING 

Live Field; Great 
Future $3.50 

AUTO ENCYCLOPEDIA 

The Famous Dyke's 

Latest Edition $6.00 

110-V. GENERATORS 
Made From Old Auto 

Units J1.00 

BIRD HOUSES 
Build to Sell; Easy 

Designs $1.00 

BLUEPRINT READING 

For Building Trades. . $1.25 
BOAT BOOK 

Power, Sail, Rowing, 

Paddle Plans $3.00 

BOY MECHANIC 
Hundreds Things Boys 
Can Make $2.00 

CARPENTRY, PRACTICAL 

Complete 436 pages. 

1936 Edition $2.00 

CHEMISTRY, 
PRACTICAL 
Make Hundreds 

Things Daily Use. . $2.00 
CIVIL SERVICE 
Home Study Courses 
Federal, State, City 

Positions $1.00 

CONCRETE 
1001 Ideas for Using. 
New Popular 
Mechanics Book. . .$5.00 
DIESEL HANDBOOK 
Newl Latest Infor- 
mation $5.00 

ELECTROPLATING 
Modern Practice In- 
cluding N ickel. Zinc, 
Cadmium and Chro- 
mium $2.25 

FORD V-8 CARS, TRUC KS 
New, 700 Pages. In- 
cludes Details 1937 

Cars $2.50 

FORMULAS 

1059 Money Making. 
Start a Business. . .$1.25 
FROG INDUSTRY 
New! Raise and Sell. 

Profits! $1.00 

FURNITURE MAKING 
Tools, Materials, De- 
signs $2.50 

HOUSES, SMALL 
Book of, for Home 

Builders $2.00 

HYPNOTISM 
How to Become 

an Expert $2.00 

LATHE WORK (Metal) 

Drilling. Threading. .$1.00 
LOCOMOTIVE 
Folding Chart Shows 

all Parts $1.00 

LOG CABINS 
Easy Plans; Build for 
Profit. Value! $2.50 

MATHEMATICS 

Easy Guide for the 
Practical Man $1.50 



MECHANICAL DRAWING 

Learn Drafting; Good 

Salaries $1.00 

MONEY MAKING IDEAS 

1000 Ways to Make 

$1000 $2.50 

OFFICE MACHINES 

All Makes. Care and 

Operation $2.50 

PLUMBING 

500 Facts Every 
Homeowner Should 
Know $1.50 

TEST GOLD — PLATINUM 

Identify — Buy— Sell. 

By C. M. Hoke $1.00 

POWER TOOLS 

For Home Workshop . $1.75 
PROSPECTORS' 
HANDBOOK 
How to Mine, Ap- 
praise. Equip $3.00 

RADIO SERVICING 
Profit by Knowing 
Costs, Kinks, Etc. .'.$4.00 
REFRIGERATION 
Electric. Gas. Be a 

Service Expert $5.00 

REWINDING ELECTRIC 
MOTORS 
Fractional Sizes. 

Value! $2.50 

SHIP MODEL 
Entire Text, Famous 
"Sovereign" of 163751.00 
SHOP NOTES LIBRARY 
5 Vol. 2000 Wonderful 

Shop Ideas $2.50 

STAMP ALBUM 

Modern, 400 Pages. . . $1.00 
STEEL SQUARE 
How to Figure Angles 
of Rafters, Roofs, 

Etc $1.00 

TOYS 
For Amusement or 
Profit. Saleable De- 
signs $1.50 

TRAILER BUILDING 

New Book $1.00 

UPHOLSTERY 
Always a Big Market. 
Start Own Business. $2.00 
WIRING 
Approved Economy 
Methods for Homes, 

Buildings $2.50 

WOOD FINISHING 
Methods, Tools, 

Materials $2.00 

WOOD TURNING 
Woods, Tools, Meth- 
ods; Practical 

Teacher $1.50 

WRIGHT ENGINE 
Chart of "Whirlwind"; 
All Parts $1.00 



SEND NO MONEY! 



Check the books wanted on the 
above list. Tear out and mail 
with your name and address. 
When postman hands you the books pay him price and a few 
cents postage. (In U. S. and possessions only.) If remittance is 
sent with order add 10 cents per book extra for postage. Send 
3c stamp for postage and ask for catalog of other books. 

POPULAR MECHANICS PRESS 



Room 837A 



200 East Ontario Street 



Chicago 



When writing to advertisers please mention Popular Mechanics 



Copyrighted material 
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ward VIII stamps had been issued. The 
coronation stamps are only an appetizer, 
compared to what is to follow when the 
complete list of dominions, colonies and 
dependencies begin to issue definitive sets 
showing the portrait or attributes of 
George VI. 

In the top row of this illustration are 
shown four examples of the coronation 
stamps. At the left is one value of a set 
of four bicolored stamps issued by the do- 
minion of Southern Rhodesia, and next to 
it is the single value issued by Great Brit- 
ain. Then follows a Newfoundland coro- 
nation stamp which is typical of the sets 
of three stamps issued by each of the for- 
ty-five colonies, and at the right is the sin- 
gle value issued by the dominion of Can- 
ada. Newfoundland has not forgotten the 
fact that she enjoyed dominion status for 
a long time, and has issued a set of eleven 
coronation stamps in addition to the colo- 
nial set of three. These eleven stamps com- 
bine designs used on previous issues with 
a portrait of George VI. Below these four 
and just left of the center is one value of 
three issued by Great Britain on May 10, 
as the forerunner of the new definitive set 
showing George VI, while at the right is 
one example of a set issued by the man- 
dated province of Nauru to celebrate the 
coronation. The central pair of triangular 
stamps are a part of a new definitive issue 
of Liberia, of which six values were placed 
on sale April 10, 1937. The pair will show 
how triangular stamps are arranged in a 
sheet to avoid waste. At the extreme left 
of the middle row is a sample of the 
Czechoslovakian Child Welfare issue. The 
design shows a mother placing her babe in 
a cradle. At the right of the same row is 
one of the Russian stamps issued to com- 
memorate the 100th anniversary of the 
death of the poet, Alexander Pushkin. 
Two values of the set were issued "se ten- 
ant," in a wide-margined souvenir sheet. 
Beginning at the left the bottom row shows 
one example of four new pictorial stamps 
issued by Poland. Next is the Greek stamp 
commemorating the centenary of the Uni- 
versity of Athens. The design is based on 
an archaic statue of the goddess Athene, 
patron saint of Athens, and so of the Uni- 
versity. In the center is an Ecuador air- 
mail stamp, one of a series issued in con- 

(Continued to page 32A) 



IN BIG, NEW McSWEENY BUILDINGS 

The finest of their kind. Every modern facility for thor- 
ough instruction. 

Prepare For These Good-Paying Jobs 

Trained men are in demand and earn pood money in these 
fascinating well-paying trades. This is not a correspondence 
school — no books — no lessons. Don't look for a job— TRAIN 
FOR IT. Read what two McSweeny-trained men have done. 

AUTO MECHANICS 
AVIATION MECHANICS 
DIESEL MECHANICS 

BODY AND FENDER REPAIR 
METAL FINISHING 
TORCH SOLDERING 
AUTO PAINTING 
COLLISION REPAIR (Complete) 

WELDING— Arc and Gas 

Belton, Texas 
Dear Mac — I really enjoyed the 
eight weeks of schooling and re- 
ceived a great benefit. I am 
working in Temple with the Chev- 
rolet people. 1 had an you re- 
member some mechanical exper- 
ience before coming to school and 
was surely surprised at how much 
I did not know about motors. 
Will always be glad to recom- 
mend your school.— W. F. Jones. 



1801 E. 65th St., Cleveland, O. 
Dear Mac — Immediately after 
leaving school I went to work for 
United Motors and am now locat- 
ed in Cleveland where I hold a 
good position. I have been able 
to take care of the most compli- 
cated electrical jobs. 1 think I 
have done fine considering I had 
no experience before coming to 
your school. 

—Hubert Todd. 



A FEW WEEKS OF INTERESTING 
SHOP TRAINING 

Work on real equipment with real tools. In a few weeks you 
should be trained by actual work to hold down a Good Pay Job. 

Learn Now — Pay Later! 

We will give you complete information on how to Bret your 
training; now and pay for it later out of your earnings. 

f n f~" C Write today for Big Free Book. Get the facta 
WW r m »™ about jobs; and Low Tuition Offer*. Mailing 
"™ the coupon does NOT obligate you. It obli- 
gates ME to tell YOU how you can train for Big Money in a 
few abort weeks. Address Dept. 10-44. 

McSWEENY SCHOOLS 

DETROIT, MICH. and KANSAS CITY, MO. 
Write Our School Neatest You 



McSweeny Auto and Aviation School, 

Dept. 10-44, Detroit, Mich., or Kansas City, Mo. 

Without cost or obligation send me your Big FREE Hook on 
Autos; also full information about your Low Tuition Offer. 



Name 



Street . 



Town. 



.State. 



.Age. 



Co 
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CAN YOU FIX IT? 



These wonder books tell step 
by step HOW to take out 
•'play"_in differential — to kill 
the shimmy in steering — to 
set TIMING — how to put 
your finger Instantly on en- 
Cine trouble and then the 
quick expert way to FIX it. 
Newest improvements fully 
covered. Equal to a complete 
trade course at less than a 
fourth tbe cost. 

6 Big Volumes 

1937 Edition 

2500 pares. 2000 illustrations. 
M-irinr diarrams. etc.. includ- 
ing Marine Engines. Aviation 
Motors, Diesel engines, etc. 
DeLuxe edition, cold-stamped 
flexible bindinr. 



on approval. Just mail the coupon and we'll send 
yon a set of these remarkable auto books, just off 
the press. Whether you are a mechanic or helper 
expert or apprentice, auto owner or driver If 
you're interested in knowing all about 
automobile mechanics, take advantage of 
this Fit EE OFFEIl. 

Nearly 100 pages on DIESEL Engines 

A better job— in the gigantic auto indus- 
try. BIGGER PAY— a chance to go Into 
business for yourself and get a share of 
the huge profits, are waiting for any man 
who ev-n half tries to improve himself 
Learn auto engineering with these wonder 
books a new way — without studving or 
memorizing. Simply use the JIFFY IN- 
DEX to look up the answer to any auto 
problem. Built by eleven of America's 
greatest automobile engineers, and written 
m simple language so you can understand 
it. Very newest cars, all covered. 

FREE Privilege of consulting Automo- 
bile Engineers of American Technical 
Society for one year without cost if you 
mail coupon immediately. 

AMERICAN TECHNICAL SOCIETY 
Droxel Avenue & SCthSt..Dopt.AClS, Chicago. III. 



I! 



1 



AMERICAN TECHNICAL SOCIETY: 

Urexel Ave. * 58th St.. Dept. AC19.. Chicago. III. 

I would like to see the new 6-volume edition of your AUTO BOOKS. I will pay 
the few cents delivery charges only, but if I choose to, I mav return them express 
collect. If sfter 10 days uw I prefer to keep t hem, I will aend you $2 and pay the 
balance at the rate of only 13 a month, until $24.40 is paid. Please include free con- 
sulting membership as per your offer above. 



Name . 



Addrea* . 

City 



.Bute. 



Attach letter, etating ace, occupation and name and address of employer and that 
of fit least one business man as reference. 

LIBRARY* 

$ 1.50 A VOLUME 




S8» ELECTRICIAN "«5W" 



fc 'Xi y ,0 . UBd *U»EL'S NEW ELECTRIC LIBRARY. Electricity made simple 
as ABC. Up-to-date, trade dope for the expert and ALL electrical workers. 

Questions, answers, diagrams, calculations, underwriter's code; design con- 
struction, operation and maintenance of modem electrical machines and 
appliances FULLY COVERED. 

„ *J available at small cost, easy terms. BOOK-A-MONTH service puts this 
HEW Information In your hands for 6c a day. You can start your subscription 
with any volume. Write TODAY for electric Folder and FREE TRIAL offer. 

I THEO. AUDEL & CO., 49 W. 23rd St., New York City 

MaU Vol. I, Electric Library on 7 days' free trial. If O. K. I will remit $1.50. 
otherwise I will return it. I also request you to mail one book each month on 
same terms. No obligation unless I atu satisfied. 



Name. . . 
Address . 



1 Occupation ,. pj^j 

When writing please mention Popular Mechanics 



AERONAUTICAL UNIVERSITY 

ENGINEERING-LICENSED MECHANIC 
ADM I N I STRATI ON - RADI O - SHEET 
METAL - WELDING 



ACCREDITED 



A real technical university ■education in less 
time at less cost. B.S. Degree. Graduates with 
all leading aviation companies and air lines 
Day and eve. classes. State Accredited. Gov- 
ernment approved. Write for "Aviation as a 
Career." Address Curtiis Wright Bldo. 
Dept. A, 1342 S. Michigan Ave.. CHICAGO, ILL. 




AND MAKE BIG MONEY — AT HOME-BY MAIL! 

"""Sine" pay up to * 200 00 per cartoon. Get in this 
Y<SX f, H* Rnd vour own boss! My SO lesson— 
IUOO illustration course shows you how. FREE CAR- 
TOON MARKETS INCLUDED — only estates' f IA 
course uf lis kind. All for * *9 J it\W 

Free Drawing Set If you act at once! 

WRITE TODAY Stamp brines FREE details. 

MOON GAG-CARTOON SCHOOL 
Paramount Bldg. Dept. A-2, Fall Creek, Wit. 



PYcu Can Regain Perfect Speech, iff you 

STAMMER 



A 

a r«^j5&E f or illustrated book entitled "DON'T 

J °* ™ Ei *. which describes the Boeue Unit Method for the 
W correction of stammering and stuttering. Method suo- 

▼ ES!2llM at. Bogu. Institute for 36 years-sioce 1901. En- 
• D^'Ciane. Full information concerning correction ot 
S2TZE i f*£K>J£i No obligation. Benjamin N. Bogue 
Wept. 181, Circle Tower, Indianapolis, Indiana. 



^ELECTRICITY 

IN YOUR HOME- by Practical Shop Training 

NEW EASY WAY TO BETTER JOBS — GOOD 
fAXl We furnish dozens of items of Electrical Equip- 
ment to train you by practical shop methods do- 
me; actual jobs rip-lit in your home. Amazing new 
plan frets results. Write for Free Book and details 

ELECTRIC INSTITUTE, Inc. 

Dupt. 67K Hinsdale, Illinois 




VE5TIGATE 

W WORK FOR 

U. 5. DOVER MM E NT 



Thousands of openings yearly. Men-Women, 
age 18-50. Start $105-$175 month. Get ready 
now for next entrance test. Details Free. 
Write OZMENT INSTRUCTION SERVICE, 
Dept. Ill, Saint Louis. Mo. 




Make mora money as a DENTICIAN. Wt slew 
you how' Oldest school. Real Laboratory Training. 
Day. Eve. Easy terms. Tools FREE. Ask for Cetaloc P. 

H. T. SCHOOL ot MECHANICAL DENTISTRY, 125 W. 31 St.. N. T. C. 




WANTED 

HIGH GRADE MEN 



[Money making opportunity. Over $400 a 
(week earned by Georgia man. $1,000 a 
| month by Delaware man. $300 week by 
Texas man. New specialty. Sells every 
I business, professional man — used by Amer- 
I lea's leading firms. Exclusive territory. 
Write, F. E. Armstrong, Dept. 1112 H. Mo- 
bile, Ala. 



Ta«44*taB Ai home— in Kpnro time. Many overcome, 

lijaavT 1 _ "stage-fright, gain self-confidence unci ln- 
£% JtA*** crease earning power, this easy way. Write 
VfjjrjJJ*'* for free booklet. Hon- to Work Wn?i- 



Speaking 



ders With Words and requirements. 

North American Institute. Dept. 13S-C 
3601 Michigan Ave. Chicago, Illinois 




TRAILER ENGINEERING 

(Second Edition) 

BRAND NEW BOOK 

To Help You Buy or Build. 
14 chaptera, 130 illustrat iona. 
Proven plans for 10. 14, 17. and 21-foot trailers. Tells you about bob. roll, weave, 
snaking, no«o diving, rear vision, Ackerman steering, tandem wheels, tow car balance, 
trailer balance, all State laws, American coaches, English coaches, plumbing, wiring, 
brakes, atep action chassis, parking jacks, weighta, furniture, ironing the tow car, every 
engineering detail. Get unvarnished trailer engineering facta before you buy or build. 
Order NOW. $1.00 postpaid. $1*15 C. O. O. 

RAY KUNS, Dept. 8, 6 Eastwood Circle, Cincinnati, Ohio 



Copy 
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Full Size Professional i|| 

""'ARC ^ 
WELDER J 





-./.■■ heavv dutv Aladdin Elertric 
ARC WELDER only *39.25 with De 

I Mi J Luxe Acreworie*! By efficient ,v of machine* 
, M I " ~1 i ■ coetin*- S 145-00 to $800.00. Weldu all mcUl 
and alloys from heavy motor block 
cn«tinKfl to fenders and light sheet metal. Also 
fine for soldering and braiing* Fully gua anteed. 
Easily portable on costers. 

WORKS FROM 110-V SOCKET. Simply plus 
into 110 Volt or 230 Volt electric socket— costs 
only few pennies an hour to use. Has complete 
heat controls. Anyone can use easily. Full in- 
structions include*!. AMAZING DETAILS FREE i 
Write today for sensational facts about Aladdin 
Arc Welder for $39.25 including De Line Acces- 
sories! 

COMMONWEALTH MFG. CO. 
4208 Davis Lane 
Dept. Y-Sl Cincinnati, Ohio 

RADIO ENGINEERING 

RCA Institutes offer an Intensive course of high 
.standard embracing all phases of Radio. Pract- 
ical training with modern equipment at New 
'York and Chicago schools. Also specialized 
courses and Home Study Courses under "No ob- 
ligation" plan. Catalog Dept. PC-37. 

RCA INSTITUTES, Inc. 

75 Varick St., New York 1154 Merchandise Mart, Chicago 

Recognized Standard in Radio Instruction Since 1909. 

m 
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ENGINEERING 



DEGREE IN 
TWO YEARS 



B. 8. Degree courses In engineering: Electrical, civil, Chem. 
Mechanical. Mcch. Drafting, Radio and Television or Aero- 
nautical. Intense, practical, thorough program. No extras for 
prep, or review. Kamwhllo you learn In this industrial center, 
low tuition. Enter March, June, Sept., Dec Write 
for catalog. 229 E. Washington Blvd., Fort Wayne, Ind 



INDIANA TECHNICAL COLLEGE 



BARBERING OR BEAUTY CULTURE OLDEST, LARG- 
EST SCHOOLS. Est. 1893. EARN while LEARNING. 
Day, Night classes. Free National employment bureau. 
Prize winning teachers. Big pay. Professions. Low rates. 
Ea«y terms. Free booklet "B." 

MOLER SYSTEM. NEW YORK, N. Y.. 303 Fourth Ave. 



Learn WATCH REPAIRING 




AT HOME You can learn by our modern and 
original system of instruction every part of the 
Watch Repairing Trade at home. You can 
earn money while learning and prepare yourself 
for a well paying position or start in business af- 
ter completing our course of instruction. Good 
watch repairers are in demand and generally cam 
very good salaries. For particulars apply to the 
Wisconsin School of Watch Repairing 
924 E. Mason St.. MILWAUKEE, WIS. 




_in Today. Write for our Free Book, "How to Be- 
come a Good Penman." It contains specimens and 
tells how others learned to write in spare time. Your 
name elegantly written on a card If you enclose 
sump for postage. Write today. F. W. TAMBLYN, 
418 Ridge Bldg., Kansas City* Mo* 




s 
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(AR-NU refinishes any color automobile 
easily, quickly and economically without 
polishing, waxing, rubbing or painting. 
JUST WIPE IT ON WITH A CLOTH! 
Magic-like fluid covers old paint with tough, elastic coat. Abso- 
lutely transparent, self-leveling, self-polishing. Guaranteed. Lasts 
8 to 12 months. Equal In beauty to repaint job costing $10 to $35. 
Write for Free Sample to prove our claims and Territory offer. 
KAR-NU CO. Dept. U-30, Oakley Sta. Cincinnati, 0. 




TESTED SYSTEM OF DIESEL 
AND GAS ENGINE TRAINING 

To qualify for a good Diesel job you must receive training 
in an institution that can offer you practical instruction. 
At National Schools you actually work on the latest equip- 
ment, including practically every approved make of Diesel 
engine. You get the kind of instruction that serves your 
every day needs in the Diesel field after you have grad- 
uated. It's the type of training you can "cash in" on. 
You are trained under the direct, personal supervision of 
licensed Diesel Engineers. 

DIESEL ELECTRIC POWER GENERATION 

A new feature essential to the complete training of Diesel experts. 
Completely covers power genera- • .sry* 1 '» - » BBfl \ 
tion. This extra course is now 
presented to all Diesel students 
without extra tuition. 

' 19- 

EAST-TO-LEARN MASTER 
TRAINING 

National Schools' training is com- 
plete In every respect. It in- 
cludes all phases of Diesel en- 
gines, fuel Injection, gasoline, 
butane, propane and natural gas 
engines, also Auto-Diesel elec- 
trics, machine shop practice, bat- 
teries and other essentials that 
must be learned In order to give 
you well rounded-out training. 

LEARN IN LOS ANGELES 

The most delightful place to learn 
— Los Angeles — the playground of 
America. Fascinating surround- 
ings. Your coach railroad fare will 
be allowed to Los Angeles from 
any point in the U. S. 

EARN ROOM AND BOARD 

We help students obtain part-time 
Jobs to earn room and board while 
learning. This service only for 
residents of TJ. 8. 




Diesel Generating Unit. Diesel 
Converted Ford Auto 




ATIONAL 
SCHOOLS 

Los Angeles 



MAI L THIS COUPON 



NATIONAL SCHOOLS, Dept. 8-PMA, 
4000 So. Figueroa St., Los Angeles 

NAME AGE 

ADDRESS 

CITY STATE 

When writing please mention Popular Mechanics 
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VENTIONS 

do not have to 
be complicated to be 
profitable when Patented. The 5c and 10c stores 
flourish on simple Patented products which are 
commercially successful. The zipper, safety pin, 
thumb tack, paper clip, collar button — all 
simple, yet familiar inventions — brought their in- 
ventors rich rewards. If you have a Patentable 
invention — act to protect it. Many of the most 
useful, widely popular, greatly profitable, and ex- 



tremely successful inventions have been very simple 
ones. You have only to look at the devices we have 
pictured here to realize how a simple invention may 
become a utility bought by a hundred thousand or 
a million people soon after it is produced. Don't 
be afraid that the simplicity of your invention 
makes it valueless. The thing that you find so 
simple that you wonder why a thousand other 
people haven't already done it is often the invention 
worthwhile. 



HOW OTHER INVENTORS GOT STARTED 



IMVK* (on 




FREE 



The list of men who succeeded in inven- 
tion with only a poor boy's start is a very 
long and noble one. Poverty, hardships, 
lack of friends, distance from the market 
— these could not hold back Bell, Edi- 
son, Eastman, McCormick, Whitney and 
others. Everyone cannot succeed. But 
every man can try. Courage, sacrifice, 
and hard work may bring you a measure 
of the success these men had. Lack of 
mechanical ability is not a serious draw- 
back. You can always get someone able 
to build a model, draw a detailed design, 
or otherwise materialize your invention 
for you. The big draw-back is dis- 
couragement. 

Your invention of a practical article or 
an improvement upon an old one should 



be patented NOW. Frequently many of 
the thousands of applications filed in the 
U. S. Patent Office each year are for the 
same or almost the same invention. In 
such a case, the burden of proof rests 
with the last application filed. Some- 
times a delay of even a few days in filing 
the application means the total loss of 
the patent. LOSE NO TIME. 

The entire time of this large and ex- 
perienced organization is devoted ex- 
clusively to patent and trade-mark 
cases. We know the rules and require- 
ments of the Patent Office. We under- 
stand the technicalities of Patent Law. 
We can proceed in the quickest and 
safest ways in preparing an application 
for a patent covering your invention. 



THE BIOGRAPHY OF GEORGE EASTMAN 

Views of the man who used Patent Protection to amass millions and give perfection 
to a new art — Photography — itself one of the greatest inventions. 



CLARENCE A.OBRIEN &HYMAN BERMAN 



707 ADAMS BUILDING WASHINGTON, D. < . 

Registered Patent Attorneys Before U. S. Patent Office 

When writing to advertisers please mention Popular Mechanics 
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If you have an 
invention that is patent- 
able — and want to secure for your 
self your inventor's sole right to profit from 
the invention — you can't afford to lose time in securing 
the protection of a U. S. Patent. Other inventors may he work 
ing on the same invention right now. Should they develop this invention an 
file patent application before you do — the burden of establishing priority 
will be upon you. Our Rig Rook — "Patent Guide for the Inventor' — will 
tell vou the quickest possible way to secure Patent Protection for your 
invention. SEND FOR IT TODAY! 



The FIRST IMPORTANT STEP in 
SECURING A PATENT— is to obtain 
the services of n Registered Patent 
Attorney. The U. S. Patent Office ad- 
vises that you secure the aid of an 
experienced Registered Patent Attor- 
ney to prepare your statements. 
Establish the date of your invention as 
explained in our book and disclose 
your invention to him in correct form. 
He then makes a SEARCH of the 
Patent Office Records and reports to 
you on existing II. S. Patents which 
might bear on your invention, giving 
his opinion on the advisability of pro- 
ceeding and tiling formal application. 

REASONABLE FEES CONVEN- 
IENT TERMS. Don't worry about 
finances. Our fees are very reasonable 
— we can arrange convenient terms of 
payment. It is our custom to permit 
clients to pay for our services in in- 
stallments as the application pro- 
gresses in our office. See our Rig Rook 
for fees in obtaining Patent. It ex- 
plains our arrangements clearly. Send 
for it NOW! 



FREE RECORD OF INVEN- 
TION FORM — Use our FREE 
"Record of Invention" form to 
assist you in recording the descrip- 
tive outline of your invention 
and to establish the date of your 
invention. With it you can 
make a rough sketch of your 
invention and have it wit- 
nessed in a manner of value 
to you as evidence should 
occasion arise. 

TEAR OFF AND 
MAIL NOW! 



CLARENCE A.OBRIEN 

& HYMAN BERMAN 



707 Adams Building 



WASHINGTON, B.C. 

REGISTERED PATENT ATTORNEYS 
bbforjb tr.s. j*ATjeirr office 



Please send me at once your Big Free 48-Page Book, "Patent Guide for 
the Inventor" and your Specially Prepared "Record of Invention" 
form. Also Cieorge Eastman Biography, "Inventor and Business Man." 
This request does not obligate me. (Please write or print plainly.) 



NAME 

ADD It ESS 
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m mm mm wli mm Booklet Free Highest References 

W\\ r\ 1 EL 1^1 I Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, 111.; 
The Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; American Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, published 
by Bankers Service Co., Boston, Mass.; Eyre's Law List, 9 Park Place, New York City; Snow-Church 
Directory Co. Lawyers List, published in New York City, and the Central Guarantee Co., Bankers 
and Lawyers Directories, 630 Fifth Avenue, New York City. 

WATSON E. COLEMAN, w Ac'mki'^xrt u"nV' 

REGISTERED PATENT LAWYER WM3 11 1 PI la I %J Fi f Um \*n 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 1 




HOW TO OBTAIN A PATENT 

Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U.S. Patent Office. 
If you want to profit by your idea, you should 
take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This 
i nteresting illustrated book contains valuable informa- 
tion you should have. It tells you fully how to obtain a 
patent on your idea in the quickest way. With this Free 
Book you will also receive a "Record of Invention'* form on 
which you can easily record your idea. Personal and Con- 
fidential Service: Your case will be personally handled 
only by a Registered Patent Attorney who is also a Former 
Member of the Examining Corps of the U. S. Patent Office. 
All communications confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



1638 Wool worth Bldg.. DeplCTA. New York City 

MILLER BUILDING, Dept. 87 A. WASHINGTON, D. C. | 

PI..M S.nd m. your Free Book. "How to Obtain ■ Patent." and your 
"Record of Invent ton" form. | 



NAME. 



ADDRESS . 
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ALBERT E. DIETERICH 

REGISTERED PATENT ATTORNEY 

512 B Colorado Building, WASHINGTON, D. C 
Booklet on Patents sent free 



^Scratching 



RELIEVE Itching ^Insect Bites 

Even the most stubborn itching of insect bites, athlete's 
foot, hives, scales, eczema, and other externally caused 
skin afflictions quickly yields to cooling, antiseptic, 
liquid D. D. D. Prescription. Greaseless and stainless. 
Soothes the irritation and quickly stops the most in- 
tense itching. A 35c trial bottle, at drug stores, proves it 
— or your money back. Ask for D. D. D. Prescription. 



PATENTS— TRADE MARKS 

Form "Evidence of Conception" and instruction*. 

"How to EttablUh Your Right*" — FREE! v 

LANCASTER. ALLWINE & ROMMEL 

412 Bowon Bldg. Washington, D. C. 



Inventions Wanted 

Patented or Unpatented 



We have been successfully selling inventions, pat- 
ented and unpatented, since 1924. Write for proof, 
and tell us what you have for sale. 

Chartered Institute of American Inventors 

Dept. 4, Barrister Building, Washington, D. C. 



INVENTORS 



who derive largest 
profits know and Eeed 
certainsimple but vital 
facts before applying for patents. Our book, Patent-Sense, 
gives those facts; sent free. Trade Marks — Copyrights. 
LACEI & LACET. Est. 1869. 63S F St, N. W.. Deal 5. WASHINGTON, D. C. 



NqJoke To Be Deaf 

—Every deaf person knows that— 

Mr. Way mode himself hear his watch tick after 
being deaf for twenty-five years, with hia Arti- 
licinl K;i r Drums. He wore them day and night. 
'.They stopped his head 
noises. They are invisible 
and comfortable.no wires 
or batteries. Write for 
TRUE STORY. Also 
booklet on Deafness. 

THE WAV COMPANY 
720 McKerchey Bldg. Detroit, Michigan 





Artificial Ear Drum 



Relieve 
Pain In Few 
Minutes 



NEURITIS 

To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia, Lumbago in few minutes, get NURITO, the 
Doctor's formula. No opiates, no narcotics. Does the work 
quickly — must relieve worst pain to your satisfaction in. 
few minutes — or money back at Druggist's. Don't suffer. 
Get trustworthy NURITO on this guarantee. Don't wait. 

BUCHSTEIN'S FIBRE LIMB 

.is soothing to your stump — ■ 
■ strong, cool. neat, light. Easy 
payments. Braces for all de- 
lormltles. Agents wanted. 
D. BUCHSTEIN CO. 
Send for Catalog Today ~ 610 3li Ale., So., MIMHEAPOUS, MINN. 




lb Protect "Your Inventions j < HktfulccufH»t, HOW 



Delays are dangerous and may be very 
costly. My personal service assures 
prompt action, strict confidence, and a 
minimum of expense. I suggest that you 
send me a model or drawing, or sketch 
and description of your invention, and 
S5.00. I will make a search and report 



promptly as to its patentability and send 
you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, mall 
the attached coupon at once. I will also 
send my "Record of Invention" form. 
(Over 38 years experience as a Registered 
Patent Attorney.) 



| L. F. Randolph, 

I 
I 



APERSOtlrH. COnFIDEnTIOL PHTEflT SERVICE- 



302-D Victor Bids., 
Washington, D.C. 

Please send me at once, free of charge, your 72. 
page booklet and "Record of Invention" form. 



Name 



Address . 
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ENGINEERING 



ELECTRICAL — MECHANICAL — 
ARCHITECTURAL — STRUCTURAL — 
CIVIL — AERONAUTICAL — HIGHWAY 



Technical and applied courses — nonessentials omitted — fundamentals stressed. 



Chartered by the State. Recommended by grad- 
uates, endorsed by industry, approved by engineers 
and educators. Courses include Air Conditioning, 
Electric Refrigeration and Diesel. Extensive 
modern equipment. Low tuition. Part-time work 
for room and board. Degree in two years, di- 
ploma in one year. Also short intensive courses of 

FINLAY ENG 

1001 Indiana Avenue 



38th 
YEAR 



three and four months in Electricity, Diesel-Elec- 
tric, Power Plant, Refrigeration, Air Conditioning 
and Drafting. One and two-year courses open in 
September, short courses open the year round. 
Thousands of successful graduates in U. S. and 
foreign lands. Write for catalog. 

INEERING COLLEGE 

Kansas City, Missouri 



AUDELS MATHEMATICS 
[CALCULATIONS^Mechanics 
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A 

HANDY 
BOOK 



Good News! 

MATHEMATICS AND CALCULATIONS FOR HOME 

PRACTICAL MATHEMATICS ILLUSTRATED. How to figure correctly. 
EVERY MECHANIC can use the new, correct, easy methods, covering a 
complete review of practical arithmetic — with examples including mensura- 
tion — plane and solid geometry — trigonometry — algebra — calculus — 
ELECTRICAL and MECHANICAL SHOP CALCULA- 
TIONS — practical tests — reference tables and data 
— how to use the slide rule — 700 pages — 550 illustra- 
lions — pocket size. "^Rsi 

Highly endorsed. Let us mail you copy for free 1 
trial. Price $2, postpaid. 



STUDY AND REFERENCE 



FREE 



EXAMINATION 

COUPON 




THKO. ALDFX & CO. 
49 \V. 23rd St., N. Y. C. 

Mall Audcl's Mathematics on 7 days' 
free trial. If O. K. I will remit 92, 
otherwise I will return It. 



Name 



Address 



Occupation 



.P.M. 



TRI'STATE COLLEGE 

ENGINEERING DEGREE IN 2 YEARS 




Courses in Civil, Electrical, Mechanical, Chem- 
ical, Aeronautical, Radio Engineering. Essen- 
tials of engineering training included and non- 
essentials eliminated. B. S. Degree granted 
upon completion of course. Also short diploma 
covirses in Surveying (36 weeks), Drafting (36 
weeks). For ambitious, earnest students. Those 
who lack high school training may make up 
required work. Graduates compete successfully 
with those of 4-year schools. Technical in- 



struction at lowest cost and in least time con- 
sistent with thorough training. Intensive in- 
struction in accord with individual ability. 
Courses also in Business Administration and 
Accounting. Students from all parts of the 
world. Tri-State graduates make good. Lo- 
cated in picturesque hill and lake region. Tui- 
tion, living expenses low. 54th year. Enter 
September. January, March, June. Write for 
catalog. 487 College Ave., Angola, Ind. 



PARKS AIR COLLEGE 

Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aviation 



FOUR two-year courses (96 weeks) lead to Bachelor of Science 
degrees In Professional Piloting, Aviation Operations, Aviation 
Mechanics and Aeronautical Engineering. 

THIRTEEN TRAINING PLANES are on the flight line. 
They are used in giving a systematic course of professional 
flight training which prepares graduates for airline flight opera- 
tions. Requests from airlines for flight graduates arc exceeding 
the number available. 

58.000 hours flight instruction have been 
given, 650 hours now being flown monthly. 

THE FACULTY of 33 Is composed of 
specialists in the various Acids of aviation. 
AN ENROLLMENT of 241 resident stu- 
dents for the 1037 Spring term. 
On its 100-aere airport. Parks has 14 build- 
I ngs with a total floor area of 2 y t acres, de- 
voted to school purposes exclusively. 




Accredited by the 
Illinois Superin- 
tendent of Public 
Instruction. Gov- 
ernment approved 
as a Transport 
Ground and Flying 
School and Me- 
chanics' School. 



DORMITORIES and DINING HALL 
ON THE FIELD. 
1434 graduates. 

Graduates are being placed prior to 
graduation. 

74 per cent of graduates enter air trans- 
port operations in North and South America. 
At Parks you train for aviation in aviation. Parks is rec- 
ognized as the training division of the industry. Ask any 
onewhoisin aviation. You can expect more at Parks and 
still be agreeably surprised when you come. 
The new 60-pagc catalog gives complete information. Send for 
it. It is FREE. It Is packed full of valuable information. A 
letter or post card will bring It to you. 

PARKS AIR COLLEGE 

837-M Cahokia Rd. East St. Louis, Illinois 
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Revolution!: 




If C ManilfnrtlirPrC desire men tojearn Electric Arc Welding ami 
u.iJ. iTldllUldllUICId get p rac tical experience under actual pro- 
duction conditions in the laboratories of the School of Engineering. 
Moderate training Fee. Accepted applicants will be fully trained 
until ready to pass rigid test and assisted in securing employment. 
Apr* presents one of the outstanding opportunities for 

ateady income and future success. Welding is 
W F I D I N C rr " w ' m * r:ilM<i 1 v ■ replacing large and intricate cast- 
ff L* L.U 111 VJ ioga, rivets, nuts, bolts, screws. It is commonly 
used in assembling cranes, hoists, bridges, structural steel work, etc. 
No limit to the application of welding to industry, increasing du- 
rability and reducing manufacturing costs. There is a decided short- 
age of properly trained Welding Operators, Technicians, and Welding 
Engineers. Why be content with ordinary work, hit and miss jobs 
and low pay when in a short time you can become a trained Specialist 
in Welding? 

^^-Ml LWAUK£ € — 

aCHCM of ENGINEERING? 

+J faUitute of Qkctrotechidci U 

DeptJPM-8-A. Broadway & E. State, Milwaukee, Wis. 

Without obliefttion send Free Booklet "The Dawn of a Gigantic Industry 
and its Outstanding Opportunity." Aleo tell tnc How to Become an 

Arc Welding Operator (3 mo.) AirConditionin** Refn*.Tecli.(3mo.) 

Gbs Welding Operator Radio Serviceman (6 mo.) 

Welding Engineer (I yr.) Commercial Electrical Engineer (1 yr.) 

Electrical Engineer Commercial Radio Engineer (1 yr.) . . 

B.S. Degree (4 yra.) Student Loan Plan 

Earn Part Expense Plan 



Name. 

City.. 



. Aec. 



.State (PM A ) 



DRHUI 



an artist and be your "own 
boss"! Many of our graduates 
are making $35, $50, $75 a week in 
the profitable field of Commercial 
Art, Cartooning and Designing. 
t.-MiJi AT HOMKj in your spare 
time, this simple, practical way. 
Start now on your art career, and 
gain the ability to make big money. 

Artists' Outfits Given 

As soon as you enroll, we send you 
a big full-size professional artists' 
outlit containing everything you need 
to get started, later on you receive 
a second big outfit. Since 1914 our 
graduates have been making 
good— YOU CAN TOO! 



SOLD FIRST COVER 
DESIGN — to national 
magazine. Extra income 
paid for course, says D. 
PECKHAM, of Nevada. 




This FREE BOOK shows how 



Washington School of Art, Studio I28A 
1115— 15th St., N. W„ Washington. 0. C. 

I'lease send me without Obligation your Free Book. 
"Art for Pleasure and Profit." 

Name _ Age.. 

Address 

City...- ...... 



(Continued from page 25 A) 

nection with the First International Phila- 
telic exposition held at Quito, Ecuador. At 
the right is the 3fr value of a set of two 
stamps issued by France to honor the 
memory of Jean Mermoz, an airplane pilot 
who lost his life last year while in the 
South Atlantic service, and finally the new 
Austrian Mothers' Day stamp. 



(No salesman will c 



Stamp Notes 

A new edition of the official booklet con- 
taining a description of all United States 
postage stamps issued from 1847 to Dec. 31, 
1936, has been issued, and for the first 
time shows illustrations of the stamps. 
The booklet may be obtained from the Su- 
perintendent of Documents, Government 
Printing Office, Washington, D. C. The 
price is twenty-five cents for booklets 
with paper binding, or seventy-five cents 
for those with cloth binding. 

Postmaster General James A. Farley has 
announced a new five-cent stamp to honor 
Virginia Dare, first child to be born to 
English parents in America. This stamp 
will be placed on sale on Aug. 18, 1937, the 
350th anniversary of the event. It is be- 
lieved this stamp will be used also for the 
souvenir sheet promised for the conven- 
tion of the Society of Philatelic Americans, 
at Asheville, N. C., on August 26. Middle 
west collectors will be pleased to learn that 
a three-cent stamp to commemorate or- 
ganization of the "Northwest Territory" 
has been approved for early issuance. 

Complete information has been received 
on the Czechoslovakian triangular stamps 
shown in the July number of Popular Me- 
chanics. One of these stamps is red and 
bears the letter "D" in each corner, the 
other is blue and has "V" similarly placed. 
These stamps are used on registered mail. 
The blue stamp is sold to the public and 
when affixed to a letter assures the sender 
that the letter will be delivered to the ad- 
dressee only. When instructions are left at 
the post office for registered mail to be 
delivered to the addressee only, one of the 
red stamps is affixed to the letter and fifty 
haleru is collected on delivery. The letter 
"V" stands for Vyplatni (prepayment), 
while the "D" stands for Doplatni (post- 
age due.) 
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Home-Study 

Business Training 



bigger than your 
the rewards of 



Your opportunity will never be 
preparation. Prepare now and reap 
early success. Free 64-Page Books Tell How. Write 
NOW for book you want, or mail coupon with your 
name, present position and address in margin today. 

□ Credit and Collection 
Correspondence 

□ Modern Foremanshlp 



□ Higher Accountancy 

□ Mod. Salesmanship 

□ Traffic Management 

□ Law: Degree of LL.B. 

□ Commercial Law 

□ Industrial Mgm't 

□ Business Mgm't 

□ Business Corres. 

LA SALLE 

D«pt. 864-R 



□ Expert Bookkeeping 

□ C. P. A. Coaching 

□ Business English 

□ Effective Speaking 

□ Stenotypy 



EXTENSION 



UNIVERSITY 

Chicago 



RE JIN APT I ST 

WE CAN TEACH X J 
vnrr nHlWINIl In <i 



YOU DRAWING in 
your own home during your 
spare time. Thirty-five years of 
successful teaching proves our ability. 
Artists receive large salaries. 

Write today for Art Tear Book 

SCHODlfAmiEPAKT 

Dect. 1 07-C, 10E. Huron St., Chicago, III. 



m 

I REAL PAY 



EARN WHILE LEARNING 
AT HOME! 

Television. Photo Elec- 
tric Cells, Public Address 



Many R-T-l Trained Men make up 
975 k week and more in full-time radio 
job* — S5-S15 in spare time alone. 
More trained men are needed. Lenrn 
nt homo hy quick, easy, R-T-I-WAY. 
Endorsed by 50 bis concern*. Write 
for i Opportunity Book FREE. 

RADIO and TELEVISION INSTITUTE, Inc 

2130 LAWRENCE AVE., Dept. 1-C 



PHILCO 
CROSLEY 
ZENITH 
GRUNOW 
and 46 
other 
mfgrs. 
endorse 
R-T-l 
CHICAGO. ILL. 



new ^ NEEDS MEN NOW ! 

' * — ^ •* ' i a it H ' « j '11" 1 1 1 I W . I 



Large Air Conditioning and Electric Refrigeration 
Training Organization now selecting men who would 
like to prepare tor positions as local Service and In- 
stallation Experts. Many make S30.00-S10.00 a week. 
No experience needed. We will train you in your spare time for this 
interestinir work. For further fact*, without obligation, ftend your name 

an<l addreie upaturi. Utilities Engineering Institute, 400- 

410 N. Wells St.. Dept. 1«7, Chicago, III. 



You'll enjoy 
learning for 
less than 2c a 
day. Full par- 
ticulars Free. 
Write today. 

Hamann Institute of Music, 3016 N. 24th*PI.. P-8, Milwaukee, Wis. 

500% 

Profit 

For Store Fronts and Office Windows. Anyone can put 
them on. Free samples. Liberal Offer to general agents. 
METALLIC LETTER CO., 438 N. Clark St., Chicago 



GUITAR 



AGENTS £?. GOLD LETTERS 





NEW 



BRISH PLATING OUTFIT 
AUTO PARTS 



Connects to a battery with no tanks nec- 
essary. Plates on iron, steel, brass, copper. 
Almost as simple as painting. Hundreds 
">r this low-© 
Improves appearance and value of the car. 




GEE... I'd sure like to 
have real HE-MAN 
muscles ! 



So would I, but it 
takes a long while 




k — saysCharles Atlas 
f Holder ol tills, ••World'. 
Most Perfectly De»elo«d 
Man" iron in National and- 
International Contests. 



etc 



New Man of mc — give me a healthy, husky hotly and big muscle devel- 
opment. Send me your free book, ''Everlasting Health and Strength." 



Name 



(Please print or write plainly) 



of car owners waiting for this low-cost plating 
Improves appearance and value of the car 
Your opportunity to make good income plating auto parts. Datn- 
room fixtures, reflectors, mirrors, etc. 

FREE PROOF 

Write quick— big season here. Get FREE PROOF and particulars 
that put you In a paying business of your own. 

GUNMETAL COMPANY 
AVENUE M DECATUR, ILL. 

When writing to advertisers please mention Popular Mechanics 




III Prove in 

the first! days 

YOU can have a 
BodylikeMine! 



J~j0N'T get tho idei 



that it takes a 
lot of time and hard work for you to 
Ket smashing strength and powerful mus- 
cles! Don't think you need dumb-bells, 
■springs or other contraptions! Both 
these ideas are all bunk— and I have 
PROVED it. All I need is 7 days to 
prove what I can do for you! And 
don't need any apparatus either. In 
fact. I don't belie\e in artificial meth- 
ods that may strain your vital organs 
for life I 

NATURAL Methods Are All I Need 

Here you see an actual photo of 
how I look today. No muscles have 
been "painted on." This is the cam- 
era's honest proof of what I did for 
MY body. Now I'm ready to prove 
what my secret of Dynamic Tension 
can do for YOURS ! 

A few years ago I was a physical wreck, 
a 97-pound weakling— flat chested, arms and 
legs like plpestems. I was worried. I studied 
myself. Then I found a new way to bulla 
myself up. A way that was simple, natural, 
quick and sure! "Dynamic Tension is what 
I called it. In a short time I had the body 
that has twice won the title of "The World's 
Most Perfectly Developed Man." 

Get My FREE Book 

Thousands of others now know from their 
own personal experience what Dynamic Ten- 
sion has done for them. 

This little coupon brings you my free 
book, which tells all about it. No cost or 
obligation. 

I just want to give you proof that I can 
do for you what I have done for so many 
others; give you broad, powerful shoulders, 
biceps that bulge with smashing strength, a 
chest which stands out solid and muscular, 
and an evenly developed body that will make 
others look like dwarfs next to you. Mail 
this coupon TODAY! CHARLES ATLAS. Dept. 
8X, 115 E. 23rd St., New York. N. Y. 




THIS STERLING 
SILVER CUP 

BEING 
GIVEN AWAY 

This valuable 
cup stands about 
1 4 inches high 
on a black ma- 
hogany base. 

I will award it 
to my pupil who 
makes the most 
Improvement in 
his development 
within the next 
three months. 



CHARLES ATLAS, Dept. 8X, 
115 East 23rd Street, New York,N.T, 

I want the proof that your system of Dynamic Tension will make a 



Address 



City. 



State. 
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ELECTRICAL TRAINING 



APPROVED BY 
EDUCATORS 



ENDORSED BY 
INDUSTRY 



For 44 years Bliss Electrical School has been equipping men 
in one school year for technical positions in the electrical 
field. Bliss residence training is today's answer to the in- 
creased demands of Public Utilities and Private Industries for 
men with a fundamental knowledge of Electrical Engineering. Suburban 
campus. Modern shop and laboratory equipment Excellent faculty. Whole- 
some, friendly atmosphere. 45th year begins 
^Pj^ September 29th. CATALOG ON REQUEST1 

t 118 Takoma Ave., Washington, D. C. 



CONDENSED COURSE 

COMPLETE IN 
ONE SCHOOL YEAR 



BLISS Electrical School 




Write for Details 




& BLACK & DECKER 

608 Penna. Ave., Towson, Maryland 

JrVhq Burn 
COAL? 



5rjfJV|% Revolutionary jk* 
V Hew-Tvne OIL 




New-Type OIL 
Burner Slips Into Any Cook Stove 

Cooks a Meal for Less_ 

Beats any oil burner for low cost, perfect 
performance — barns cheap oil new way 
without pre-generating or Hogging Op — 
Quick beat by Simple Turn of Valve. 

TRY AT OUR RISK 

30 Days' TRIAL 

FREE SAMPLE °'«red to <»» ener. 
L L; „ . _ _ ' . _ _ Bet.c man or woman 

FOR AGENTS ' n ,,. ea , ch loc »i'ty who 

* . """ " 1 ■ wil1 demonstrate and 

take orders. WRITE QUICK. Be first to learn how 
to make REAL MONEY spare or foil time— mail lc 

poatcardtodw. UNITED FACTORIES 
K-751 Factory eidg., Kansas City, Mo. 




ON OR OFF AT 
TURN of VALVE 




AGENTS 

SALESMEN 
BIG MONEY 



Get YOUR. OWN oil 
burner FKEE and 
make REAL Money. 
Write now. 



GO TO < «>l i I I.I AT IIO.IILK! 



. Theology. Lnw, BtiMneM. 
"Chartered by State of 



i • i « leading to Dpsr^fi in Philn»ophy. Ppycholoc? 
Encinwrinr. Many other*, LOW coat: term*. 
Montana.'* Write for h REE Bulletin. 

Temple Bar College. Dept. 2-R. 213 East Main Street, 
Missoul-i, Montana, U. S. A. 



ft 



PATENTS 

More than 62 years' successful ex- 
perience securing good Patents for 
inventors. Write for FREE booklets 
explaining Patent procedure, selling 



71 



inventions, etc. 



C.A.5N0W&C0 

Dept. A Snow Building 
WASHINGTON, D. C. 



GIANT 




FROGS 

MARKETS WAITING! 



Frog legs in big demand at good 
prices the year 'round. Millions used 
yearly! 



WE BUY 



We have one of the largot 
frog markets in the world. 
Sell to us in addition to 
other waiting markets. 



FREEI 
BDDI 



Men & Women starting in every state and Canada! 
Now's the time to begin. Small pond starts you. 
FREE BOOK explains unusual offer to beginners. 
Get this year's eggs. Write today! 

AMERICAN FROG CANNING CO. 
(Dept. 133-R) New Orleans, Louisiana 
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LEARN AT HOME 

Are you adult, alert, ambitious,willing to study? 
Investigate LAW I We guide you step by step- 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
forFree,64-page"LawTrainingforLeadership." 

LaSalle Extension University, Dept. 864-L, Chicago 

CART09N vouft way 
to SUCCESS/ 

DONT COPY— LEARN TO ORIGINATE! 

85 



RAYE BURNS will teach you HOW to CREATE ORIGI- 
NAL CARTOONS at horn* tint you can BELLI Count con- 
tains 26 lasso ns sod o var 6O0 tliustr st lo ns. All for Only . . 
Bind name and addreut for tree detail*. 

RAYE BURNS SCHOOL, Dept. M-X. BOX 2194, Clevilind, Ohio 



RADIO TELEVISION 



LEARN 

Midland's 

Color-Coded Extension Training fits you for better radio jobs — pre- 
pares for future television opportunities. Backed by 5000-watt 
Columbia basic network broadcasting station, KMBC. Graduates 
qualified to take Government operator's license exams. Lifetime 
employment service. All necessary equipment for "home laboratory" 
experiments furnished; 90 illustrated lessons. 10 laboratory manuals. 
After "home training." bus ticket to Kansas City for 4 weeks' in- 
tensive training in laboratories. Get facts — write for free catalog. 

MIDLAND TELEVISION. Inc., Power & Light Bldg., 
106 W. 14th St.. Kansas City. Mo. 

HOME STUDY COURSES 

Home Study Courses, leading to Decrees in Arts and Sciences; Education; Writing ; 
Psychology; Chemistry; Business and Commerce; Law; Theology; Agriculture; En- 
gineering; also courses in Business Training; Accounting; Advertising; Sales Man- 
agement; Publfo Speaking; Radio. Many others. Low Cost; Easy Terms. 

McKinley- Roosevelt College of Arts and Sciences, 4247 Clarendon Ave.. Chicago 




DUAL RAY HEALTH LAMP EST*"" 11 



imps In ONE 
ULTRA VIOLET — INFRA RED RAY 
Gives SUN-TAN. Promotes 
Vitamin "D". SIMPLE — easy 
to operate. Automatic control. 
110 Volt AC- DC current. Al»o 
Experimental work. Sold with 
money back agreement. 
FREE DETAILS. 



•» kJ/_ 4515-D Cottage Grove, AGENTS 

Beyer Mtg. vO« Chicago, ill. wanted 



Complete 
With Goggles 
Raady for 
Usa. Only 

$3.90 




Earn Cash at Home? 



/Raise giant Patented Mushrooms! We supply 

materials, instruct with pictures, 4 our 25 branches 
buy all crops. Bis FREE book, photos, tell if your 
cellar, shed, barn, etc.. suitable. Writo today. 

£•1. 1908. UNITED CO., 3848 Lincoln Ave.. Dapt. 300. CHICAGO 



RADIOS 



MIDGET ■ Vl I ItV, c° r 

World's smallest Loudspeaker Radios Self contained Battery 
set for farms, etc All electric for any house lighting current 

Just a handful — Wt. only 1H lbs. (-"* lbs. for batter v 
modeU. Sine only 3Xx5x2H" both models. Has two 
multi-purpose hi-gain tubes. Hi-efficiency coils and pre- 
cision p ts— BUILT IN AERIAL. Midget BUILT-IN 
speaker operates with beautiful tone and clarity on any 
station including POLICE calls. ACTUAL four tube 
performance with real_ distance and punch for so tiny a 
radio. Easily carried in any large pocket or tucked in 
knapsack or suitcase. Ideal second or personal radio. 
Colors to match any room — beautifully finished break- 
proof cabinets. Only, hi-grade parts used —a truly* trouble 
proof midget. La te improvements. Users report wonder i > il 
reception in ALL PARTS OF THE WORLD. Electric model uses 110 volts A.C.D.C. 
(220 volt adapters for foreign use extra.) Battery model has midget batteries inside 
rase. Kit of parts with tubes and diagram $7.48 either model. WIRED AND FAC- 
TORY CHECKED 50c extra or $7.08 as shown. Send only 91.00 — pay postman 
balance on delivery. Guaranteed to operate. Colors Black, Brown, White. Green. 
Blue (State yours). Set of batteries for battery set $1.25 extra. (These will last 4 
to 6 weeks average.) Order vour set now and be pleasantly surprised! 
TINYTONE RADIO CO. P-8 KEARNEY, NEBRASKA 




jascinatin£ 
profitable 

PROFESSION 




A few years ago treatments were given for health 
only, but NOW seekers of body beauty have 



NOW OPEN to 
More Men and Women 

If you are looking for a NEW and BETTER way to make a living, 
take up Swedish Massage. This interesting, big pay profession was 
for years available only to a few. Its secrets were guarded Jealously 
and fabulous prices were paid for instruction. This same instruction 
is now available to you at a mere fraction of the former price and you 
need not leave your present work until you have qualified as an 
expert and can command an expert's pay. 

The demand for both men and women has shown a steady Increase 
and few, if.any , have lacked employment. 

You Can Learn at Home 

Turn spare hours Into money. Use spare time at home to master a 
profession which has made thousands of dollars for ambitious men 
and women. Many graduates have completed this training In 
three months but take your own time, it need not interfere with 
other work or pleasure. All instruction prepared by teachers in our 
famous resident school — the same material Is used and a diploma Is 
awarded upon graduation. 

Swedish 

Mocccida learned that here Is the best wayTo securTyoiith- 
lVl4fe&t*ge ful grace as well as health. Hollywood's stars pay 
Dq.tc Hii\ enormous fees to men and women In this profession. 
•T«*y» -Dig Swedish Massage has been credited with almost 
miraculous results in reducing weight and halting 
the results of passing years. Magazines and newspapers are full of 
such stories — you can profit by this publicity. 

Reducing Course Alone of Great Value 

Many of our students become specialists In reducing. Thousands 
of men and women pay huge sums to take off fat. This course in- 
cludes lessons in Dietetics. Reducing Diets, Hydro-Therapy Anat- 
omy, Medical Gymnastics, in fact everything you need to know to 
qualify for a Diploma. Everything is written in simple language 
easy to understand. 

Anatomy Charts and 1? 1> "D 1? 
Sample Lesson Sheets -I JV 3lj Jlj 

Write Now for our amazing offer of Anatomy 
Charts and Free lesson sheets Including illus- 
trations of massage technique. Medical Dic- 
tionary, Patented Reducing Roller and Hydro- 
Therapy supplies are all included In our course 
without one cent of extra cost. Send the 
coupon now — there is no cost or obligation. 

THE College of Swedish Massage 

(Successor to Nitlmal Collego of Mirage) 

1601-1613 Warren Blvd., Dapt.c-64, Chicago 

THE College of Swedish Massage 

Dept. G-64 — 1601-1613 Warren Blvd., Chicago 

You may send me FREE and postpaid. Anatomy Charts, Illustrated 
sample lesson sheets and booklet containing photographs and letters 
from graduates. 
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lam- Shoes 



helps men get ahead 

Newly assembled — specially priced — these five recent books give 
you the practical (acts on modern machines, up-to-date methods, 
you need to advance in machine shop work. Take advantage of 
the other man's experience as found in books, to solve your problems. 
Increase your efficiency, with the new 

Library of MODERN 
MACHINE SHOP PRACTICE 

5 volumes — 2000 pages — 1600 Illustrations 
(A combined home-study course and reference library) 

This library ot machine shop practice was written (or practical men. 
it gives you the best methods (or every kind of machine shop work. 
It fully explains lathes, drills, and other machine tools and their 
operation, automatic screw machines, speeds and feeds, gear de- 
sign and production, punch and die work, metal finishing, etc., 
etc. Plainly written — completely illustrated — the best kind o( 
help to the machine-shop man who wants to advance himself. 

No money down — special price — easy payments. 

"reexamination ~ccTu¥on~\ 

McG RAW-HILL BOOK CO., 330 W. 42nd St., New York | 

Send me for ten days' free examination the Library of Modern i 

Machine Shop Practice. If satisfactory I will send you $1.50 in | 

lO days and S3. 00 monthly until the price of $16.30 Is paid. . 

If not wanted. I will return the books postpaid. (To insure I 
prompt shipment write plainly and fill in all lines.) 

Name J 

Home Address • I 

City and State • | 

Position • • • • | 

Name of Company. .PM-fi-37 , 




GOVERNMENT 

JOBS 

START 
1260 to $2100 Year 



MEN — WOMEN 



Franklin Institute 

Dept. F-173 
ROCHESTER, N. Y. 

Gentlemen : Rush to 



File Clerks 

Statistical Clerks ' 
Postoffice Clerks-Carriers / 
Railway Postal Clerks * 
Customs Inspectors . 
Stenographers-Clerks ' 

Many other Jobs cf me, FREE of charge, list 
.MM?„?»« D , Y v / of U - S - Government big 
eJSSSESL* fcft fend FREE 32- 
Usually Sufficient / page book describing sala- 
/ ries, vacations, hours, work, 
/ etc. Tell me how to get one of 
/ these jobs. 

/ 



Mail 
Coupon 
TODAY- 
SURE 



Name. 



/ Address. 



Afoi/J-Clean Automat ic 

LACO Oil Heat 



<s *49 as 

f* MT FACTORY 



More, Clean. Uniform, "No-Work" 
Heat — CHEAPER THAN COAL 

*No basement needed. * Abundant heat from 
low priced oil. *Clean. *AutomatIc. ♦Uni- 
form temperature. * Beautiful design . 
♦With or without electricity. 

Two marvelous new features — nothing else like them* 

L Famous LACO Burner. Most efficient kn< 
^ame principle as used in LACO oil burner* so succi 
fully for more than 11 years — now improved! 

2. Special Inner Heating Unit, Adds large astra 
heutinK surface. Increases heat, reduces fuel cost, up 
to 40 per cent. 

LACO'S new Gun-Type marvel of low cost heati 
I «es leni* fuel. Only 
GUARANTEED. 



FREE Books 



1 moving part. Fnrtory-test 



Such amasing oil burner values 
never before offered! Get full 
detail* ..Send postcard TODAY! 



DEALERS" ' "f 6 ** mo . re dealers to help 



t-tallatious. 



make deliveries and in- 
W KIT El 



LACO OIL BURNER CO. 

187 Union Ave, Griswold, Iowa 





Wanted — Amateura with humorous ideas. No drawing ability 
necessary. The amateurs of today are the professional car- 
toonists of tomorrow. Ideas judged and prizes awarded by 
Applause-O-Meter test before movie audiences. 
Everyone has an equal chance. 26 cash 
prizes in all. Rush name on penny post 
card for "Valuable Tips on How to Make 
Money With Simple Cartoons and Humor- 
ous Ideas". Cash Prize Entry Blank and 
Rules — SEND NO MONEY. 

CARTOONISTS' EXCHANGE, Dept. 98, Pleasant H ill, Ohio 



es awarded by 

4 





EARN WHILE LEARNING PHOTO-ENGRAVING IN 
SPARE TIME — Photo-Engravers are needed to operate Tasope' Photo- 
Engraving Equipment we sell to publishers everywhere . . . Start train- 
ing at home in spare time. We furnish all equipment including photo- 
engraving camera with lamps, lens and screen. Earn 
while learning by making engravings for local advertis- 
ers, newspapers, printers, etc. Copper plate for picture 
shown here, size 8x10 inches sells for $15.37. SEND 
TODAY for job plan details and catalog illustrated with 
pictures engraved by equipment we furnish. No costl 
No obligation. , . 

THE AURORA SCHOOL OF PHOTO-ENGRAVING* 
Dept. 187 Aurora, Missouri 

f\A AND N SUPPLY CQ. r 

Bargains— Military, Sport Goods, Firearms, 
Clothes, Shoes, etc Send \0( for new dia- 
log, to be redeemed on first order. • Q 
A fit N Supply Co., 4772 Lester St., Richmond, Vs. 

YOU'LL LIKE RESILVERING MIRRORS. 
REFINISHING PLATED 

Articles, Autoparts, Reflectors, Tableware. Making Chipped Glass 
Name Plates, Signs. Experience unnecessary. Write, 





SPRINKLE, Plater, 129, 



Marion, Indian? 



NEW SCIENTIFIC WONDER 



10c 



*»4> U S fat. OH. 



\ ■ 

•CURIO- 




'•Silver Only" 
DAVC BIG FUN. Vnii apparently 

■ * thru iloth, Wood. Stuue.' w>_ 
object. See Bones in Flesh. FREE PACKAGE radio picture films, take pictures 
without camera. "You'll like 'em." 1 package with each 25c order. 
MARVEL MFG. CO., Dept. 80 — NEW HAVEN, CONN. 
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CLASSIFIED 



Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in September issue, copy should be in our office July 8th 

September issue on sale August 1st 
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, 
Chicago, Illinois 

Gentlemen: — Your Classified Column tops them all in results! 
A bit skeptical, we placed an ad during the summer lull. Three 
hundred replies during the first 30 days and months later still 
pulling one or two daily! 

You can bet the Popular Mechanics Classified Column heads 

our list of essential advertising mediums. 

Very truly yours, 
(Original letter on occ/-cr ctjud r-rs 

file In our office) rMCM i / AMr CO. 



AUTOMOBILES 



MIDGUT Auto motors! Used, all types. 
For sport midgets. $.">.ou up: racers. $10.00 
up. List of 65. with illustrated motor infor- 
mation. 20c. Shlpps Midgets. Box .*>4:i-K. 
Zanesvllle. Ohio. . 

DIESEL — Ksrp system. Diagrams $1.00. 
Newest German Invention. Semi-Diesel con- 
version plans for gasoline motors. More mile- 
age for less money. Parts obtained locally, 
approximately $4.50. Box «::84. Los Angeles, 
California. 

MIDGKT Oars, plans, parts. Catalog dime. 
Derby Midget Car. Woodstock. Illinois. 

CONVERT Automobile motor into fast 
pumping air compressor. Instructions $1.00. 
Turk's Garage. "■! Shirley. I'ontlac. Midi. 

R ft It MFG. CO., Anderson. Ind. Rac- 
ing cars and midgets. Cata logue 25c. 

MOTORIST'S "Komlc Hards." 25c. (Nov- 
el sui prise. ) David Sanderson. Ottawa. 111. 

SEMI-DIKSEL Conversions! Build your 
own. Flash-chamber system. Blueprint, de- 
tailed construction sheets, operation .secrets 
$1.10. Chute Publishing Company. 163 Sut- 
ter St.. San Francisco. Calif. 

DIESEL Engine "Ht-Lttes" illustrations, 
valuable questions, answers. 25c. Nanesh 
Mailings. Box 147. Racine. Wisconsin. 

LIFE Time oil filters for cars, trucks, 
tractors, make yourself for less than $1.50. 
Plan $1.00. Parts to be made free with plan. 
Ben Lehman. Garfield. Wash. . 

FORD V-8's. 1935-36-87; Increases mile- 
age. $1.00. Walert Co., 3129 No. 10th St., 
Milwaukee. Wis. 

MIDGET Car plans, parts, engines. Cir- 
culars dime. Storms, 199 Broadway. Ashe- 
vllle. X. C. 

ECONOMY! Performance! Mileage! Semi- 
dlesel conversions for all gasoline motors. 
$5.00 up. Deal direct with the manufac- 
turers. Unconditional written guarantee. 
Special complete units for Ford and Chevro- 
let. Learn basic facts, illustrated literature 
free. Des-A-Gas, 1719 Addison. Berkeley. 
California. 

1937 IGNITION Supercharger. Quick 
starting, wet or cold. Mileage, pep. power, 
less carbon. $1.25. E. G. Sales Co.. 321 
Broadway, New York. 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press. Room (C37). 200 E. Ontario St., 

Chicago. 



AUTO SUPPLIES AND EQUIPMENT 



ALL Parts needed to convert your sedan or 
tudor into a bed with full plain Instructions. 
$5. Descriptive literature free. Dealers 
proposition. Convertible Car Seat Company. 
2114 Ames St.. Saginaw. Mich. 



SILENT Auto burglar alarm. Better, 

safer. Inexpensive. Circular free. Naider 

Mnfg. Co., 1437 So. First Street. Milwau- 
kee. Wis. 



COXVEKT Your car to burn Diesel oil. 
Save up to 70% fuel rosts. Cheap installa- 
tion. Wonderful performance. Proven factory 
method. DitTerent and better. Costs nothing 
to investigate. Write for free circular No. 4. 
Harrington Company, 201-201 Manchester 
Building. Portland. Oregon. 

NEW Patented fluid added to gasoline 
gives more mileage, power, eliminates car- 
bon, guaranteed. Free particulars. Kubelka, 
58 East 100th. New York. 



DEMONSTRATORS. Compressor, test 
bench. 8-hour battery charger — arc welder. 
Guaranteed. Trial and terms. Ken's Equip- 
ment Exchange. Box M-871. Troy . Ohio. 

CURE Oil pumping. Restore pep. power. 
Increase gas, oil mileage. Easily Installed 
segment rings, piston expanders. Guaran- 
teed. Agents wanted. Haling. 4750A Sher- 
idan, Chicago. 



AUTO Body files— Superflex. Send for 
circular and price list. N. L. Rhynearson 
Products Co., Anderson, Ind. 



NEW Brush plating outfits for automobile 
parts. Connect to battery. No tanks used. 
Free particulars and proofs. Guninetal Co., 
Ave. J. Decatur. III. 



CHAMPION Automobile air cooled radio 
generators. Distributors wanted. List and 
literature. Wilt Elertrlc Co.. 7829 South 
Racine Avenue, Chicago. 



TURN Scran into money. Convert old auto 
generators into A.C. generators for auto ra- 
dio, camp and home lighting, power and other 
uses. Complete Instructions $1.00 postpaid. 
Popular Mechanics Press. Room (C37). 200 
E. Ontario St.. Chicago. 



AUTO TRAILERS 



GET Going on that house trailer now. Our 
latest, fully detailed plans with Instructions 
only 10c. Ask for the new parts catalog. 
It's packed with bargains and it's free to 
you. Write now. National Trailer Equip- 
ment Co.. Welsh Building. Milrraufcee. Wla. 

TRAILER Coupler, adjustable, safe, with 
lock. $2.50 postpaid. The Hobby Man. Jef- 
ferson, Iowa. 



PARTS For the Popular Mechanics "Fam- 
ily Trailer" featured in the February, 
March and April. 1936 issues. Everything 
you need — Aile. hitch, wheel housings, water 
tank, pump, toilet, sink, stove, wood parts, 
windows, screens, lights, cushions, etc. Send 
for price list. Include 25c for our big cat- 
alog and Trailer Builders' Manual. Trailer 
Supply Co., 411 Jackson St., Wausau. Wis. 



Iti'ILD The famous Jim Dandy cabin 
trailer — thousands on the road! A roomy, 
good looking trailer easy to build at low 
cost by anyone handy with tools. Complete 
plant and Instructions — only 50c — give every 
detail of chassis, body, top. beds, cabinets, 
refrigerator, electric light and water systems 
and where to buy all parts. Can be built 
In any size to accommodate 2 to 4 people. 
Send 50c for these practical plans. Rush 
jour order today to Jim Dandy. Box 1125. 
Wausau, Wis. 

WE Invite you to submit your trailer re- 
quirements. Conventional or folding. Fold- 
A-Way Trailer Co.. Box (142. Davenport. 
Iowa. 

POPULAR Mechanics ' Family Trailer." 
complete illustrated plans for building in 
Shop Notes for 19.'!7 only 50 rents postpaid. 
Popular Mechanics Press. Dept. (C:!7). 200 
K. Ontario St.. t hit-ago. 



A. C. GENERATORS 



PRACTICAL Changes for automobile gen- 
erator-. See our advertisement at bottom of 
page 135A. Autopower. 



MOTORCYCLES. BICYCLES AND 
SUPPLIES 



SEND 10c For Handbook of Information, 
listing new and used parts, for Indian. Har- 
ley. Excelsior, Henderson; accessories, bat- 
teries. Bootz. 022 East Grand. Des Moines, 
Iowa. 



REBUILT Motorcycles, all makes, new 
and used Harley-Davldson parts. Send 10c 
for bulletin. Western Harley-Davldson Dis- 
trlbtitors. 914 E. 15. Kansas City. Mo. 

SEND Dime for sample racing magazine, 
catalog Indian and English motorcycles, 
speed books, racing crash helmets, supplies 
all motorcycle. New and used motor scooters, 
great fun. Clymers. 434 XV. Pico. Los An- 
geles. Calif. 



ALLOY Pistons— Harley. Indian. Hender- 
son, Excelsior, new or used parts, cylinder 
grinding. Catalogue and wings pin 10c. 
Ballak. 1115 Chestnut, St. Louis. Mo. 

SEND 15c For illustrated useil motor- 
cycle catalog. Bargains. Largest stock gen- 
uine Indian parts and motorcycles. Indian 
Motot eyrie Sales. Kansas City. Mo. 



RECONDITIONED Motorcycles. New- 
used parts for all makes. Authorized Har- 
ley-Davldson dealer. Whitman Motorcycle 
& Supply Co.. 405-9 Southwest Blvd.. Kan- 
sas City. Mo. 



MOTORCYCLE Bargains, lowest prices, 
bargain sheets for stamp. Motorcycle acces- 
sories. Rochester Harley Davidson Corp., 
129 West Main St.. Rochester. N. Y. 



Cop 



a 



38A 



POPULAR MECHANICS ADVERTISING SECTION 



AVIATION 



PROPELLERS For airplanes, fans, sleils. 
Catalog dime. Loienzen Propellers, Niles. 
Michigan. 

GET Into aviation. Air transport pilots 
get up to $7,000 per year; mechanics, $2,500. 
Learn at this government approved school. 
Write for complete Information. State age. 
Lincoln Flying School, 2004 Aircraft Bulld- 
Ing. Lincoln. N'ebr. 

YOUNG Men interested in entering avia- 
tion under apprentice plan see ad on page 
12A. 

PROPELLERS Fnr airplane-, nenciatni-s, 
fans. Airplanes, motors, supplies. Save 50%. 
List free. Universal Aircraft. Ft. Worth, 
Texas. 

AIRPLANES $50 Up. Terms. .Motors, 
crarkups, salvage. Complete directory 25c. 
Used Aircraft Directory. Athens. Ohio. 

MODEL Of Wright "Whirlwind" 300 
radial engine. Size 13x22 inches, litho- 
graphed in colors. By means of an ingenious 
arrangement of flaps, this model ran he 
practically disassembled and put together 
again. Shows and names every part. Of 
great value to aviation students, mechanics 
ami air-minded men and hoys. $1.00 post- 
paid. Popular Mechanics Press, Room (C37). 
200 E. Ontario St., Chicago. 



BATTERIES, GENERATORS. ETC. 



EDTSON Storage batteries for light-power 
plants. Non-arid, non-sulphating. Long life. 
Fully guaranteed. Low priced. Also attrac- 
tive bargains in power-light plants, genera- 
tors, motors, etc. T. Hawley Smith Com- 
pany. Croton Falls. N. Y. 

ELECTRIC Light plants, 350 watts and 
up. AC or DC. For use with or without 
batteries. Priced as low as $95. Ideal for 
cottages, camps, trailers, etc. Write for bul- 
letin "O." Universal Motor Company. Osh- 
kosh. Wisconsin. 

WIND Generators, propellers, lowest prices. 
Woodcraft Propellers. Hillside Station, 
Wichita. Kans. 

BUILD Wind light plant from automobile 
generator. Plans 10c. 50 other generator 
changes. LeJay Manufacturing, 1647 Lake, 
Minneapolis. Minn. 

EDISON Storage batteries for light-power 
systems. Non-acid. Odorless, fifteen year 
life. Five year unconditional guarantee. 
Bargains In complete lighting systems. Low 
prices. Free illustrated literature. "See- 
Jay" Battery Company, 82 Sterling Avenue. 
Yonkers. New York. 

REWOUND Auto generators give 110 volts 
a.r. for lighting outfit. Complete instruc- 
tions in Shop Notes for 1937 only 30 cents, 
postpaid. Popular Mechanics Presj, Dept. 
(C37), 200 E. Ontario St., Chicago. 



ELECTRICAL SU PPL I ES— EQU I P M ENT 



MAGNET Lifts 50 times own weight. Re- 
cover lost articles. $1.00 postpaid. Particu- 
lars stamp. Amfadco, 861, Minneapolis, 
Minn. 

HUNDREDS Of new and rare Items, re- 
placement parts and supplies. Send 10c for 
new. 60-page wholesale catalog. Autopower, 
■110 S. Hoyne Avenue. Chicago. 

AT Last ! A niece of neon tube for your 
experiments and testing. One foot, electrodes 
Inclusive, postpaid on receipt of dollar bill. 
Bearon Neon. Box '193. Daytona Beach. Fla. 

ELECTRICIANS: Send for our free list 
of blue prints. H. Henrirhsen, A-ll. 140 W. 
42nd Street. New York City. 

REPAIRING Electrical appliances and 
330 other money making shop kinks In Vol. 
31. Shop Notes, only 50c postpaid. Popular 
Mechanics Press, 200 E. Ontario St., Chi- 
cago. 



WELDING AND SOLDERING 



ARC -WELDER — 40 Volts. 25-200 amperes, 
direct current. Build it yourself from old 
North-East, Dodge automobile generators. 
Low cost and upkeep. Results guaranteed. 
Certified instructive plans $1.00, COD. $1.12. 
Includes free consultation service for one year. 
Materials and parts furnished at cost. Weld- 
ers Club of America, Box 3432-A, Merchan- 
dise Mart. Chicago. 

ARC Welder only $39.25. Professional 
type — 110-220 volt. Delivers 110 amperes. 
Easy to use. Details free. Commonwealth. 
Dept. Y-53. Cincinnati. Ohio. 



ARC Welder; no batteries, generators, 
transformers. Instructions 25c. 1313 Avalon. 
Waterloo, Iowa. 



DEMONSTRATORS, Electric arc welders. 
Money-saving prices. Used by the govern- 
ment. Trial and terms guaranteed. Hobart 
Welders. M-872. Troy. Ohio. 

ACETYLENE Anil electric welding equip- 
mcnt. Box 331. Hamilton. Ohio. 

REBUILT Electric arc welders, all sizes, 
a.c— d.c. SerTice Co., 3732 Cedar Ave., 
Cleveland. Ohio. 

DODGE Arc welder plans 35c. 50 other 
generator changes. LeJay Manufacturing, 
1347 Lake, Minneapolis. Minn. 

HOW To make efficient small electric spot 
welder, hundreds other useful devices in 
Shop Notes. Vol. 29. only 50 rents postpaid. 
Popular Mechanics Press, Boom (C37), 200 
E. Ontario St., Chicago. 



ENGINES. MOTORS. DYNAMOS 



"PEPY" Gasoline engine governor $7.30 
postpaid. Automobile engines made into con- 
trolled power plants. Guaranteed. Agents 
wanted. Harris Machinery. Minneapolis, 
Minn. 

BARGAIN Prices — Small elect, motors, 
rheostats. Photo and particulars free. 
Mil'onnell, 1619 Edgewood. Baclne. Wis. 

SMALL Motor fan unit. $1.50. For home 
air conditioning. Arthur Pohl. 2123 Hub- 
bard. Detroit. Mich. 

CLOSE Out. Slightly used % horse. 110 
volt, alternating motors, $8.30. Wilmot Auto 
Supply. 2247 St. Paul Ave.. Chicago. 

GOVERNORS Control speed of any make 
of auto engine, regardless of load changes, 
when used for stationary or portable power 
production. Candee- Smith Governor. 213 N. 
Los Angeles St., Los Angeles. 

ALTERNATING Current bargains. Mo- 
tors, grinders, fans, clocks, appliances. Bar- 
gain prlcellst free. Mailorder Electric Com- 
pany. 1718 So. Mic h igan. Chicago. 

BARGAIN— ',4 HP. a.c. motors. 60 cycle, 
1 phase. 110 volt, like new. guaranteed, 
$9.50. Send check to Erie Electric Motor 
Co.. 120 Church St.. Buffalo. N. Y. 

THREE To ten K V A alternating genera- 
tors. Motors, converters. Queen City Elec- 
tric. 1736 Grand Avenue, Chicago. 

WINDING Data, 225 motors, single and 
three phase. Price $1.00. Motor Data Co., 
Box 7631, Kansas City. Mo. 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press, Room (C37), 200 E. Ontario St., 
Chicago. 



MACHINERY. TOOLS AND SUPPLIES 



SPRINGS? Make your own with our wind- 
er. Write for details. Describe unusual 
spring problems. We make special machines. 
Myers Spring Winder Company, 109 Jefferson 
St.. Burlington. Iowa. 

KELLOGG Air compressors. $6. Electric 
refrigerators. $23. Taylor, 103 East 102nd 
St.. New York. 

BARGAINS. Demonstrators, electric arc 
welders, guaranteed. 30 days trial and terms. 
Write Ken's Equipment, Box M-873, Troy. 
Ohio. 

LATHE. Bench type. $39.50. Metal turn- 
ing. New. Burk Machine. 1314 Prospect 
Ave.. Toledo. Ohio. 

EVERY Tractor owner needs Irving's 84 
page 1937 tractor replacement parts catalog. 
Absolutely free. Thousands parts, all makes; 
tremendous price savings. Irving's Tractor 
Lug Co., 134 Knoxville Road, Galesburg, 
Illinois. 

FREE Catalog all shapes brass, copper, 
steel, aluminum, Dowmetal, nionel, stainless 
steel, gears. Hobby Supply House, Box 2014. 
Pittsburgh, Penna. 

15" x 6' SOUTH Bend screw cutting en- 
gine lathe, $175.00. 14" Steptoe crank 
shaper $125.00. All sizes of machine tools. 
Cincinnati Machinery & Supply Company, 
27 West Second St.. Cincinnati, Ohio. 

HOMEMADE Band saw, saw table, joint- 
er, grinder and 356 other practical shop sub- 
jects In Shop Notes for 1936. only 50c post- 
paid. Popular Mechanics Press, 200 E. On- 
tario St., Chicago. 

KELLOGG Air compressors, complete with 
pulley, $5.95. Send $.'!. balance COD. Deal- 
ers, agents, distributors, semi stamps for 
wholesale electrical. mechanical catalog. 
Cmro. 1111 Wash. Blvd., Chicago. 

BUILD Self-powered air compressor using 
Ford model A motor. Detailed instructions 
three dollar hills. Trltt Electric, Niles, 
Mich. 



BOATS. OUTBOARD MOTORS. ETC. 



KAYAKS. Kits. New designs. Maximum 
stability. Speediest. Safest. Simplified as- 
sembly. Catalogue dime. Dedham Kayaks, 
Deilham. Mass. 

PROPELLERS. Gear pumps. stuffing 
boxes, bearings, etc. Wm. Baker. Pond St., 
Putney. Mass. 

ASSEMBLE Your own boat. Our finished 
knock-down frames save you % builder's 
cost. All types and sizes. Send 23c for big 
catalog. Brooks Boat Company, Inc., D4, 
Saginaw. Michiga n. 

15 FT. Canoe $32.50. Ready to ride. Cat- 
alogue free. Jamestown Specialty Company, 
377PX , T itusville. Pa. 

12-FOOT Flat bottom rowboat — complete 
plans 25c. Free boatbuilding catalog. The 
Rudder. 15 Murray Street. New York. 

FORD Marine conversion parts and kits. 
Models A, B. V8 (domestic or foreign). 
Catalogue 25c (coin). Osmithson. 3101 C St., 
Philadelphia. Pa. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mail. Catalog. 
Westlawn. Montville. N. J. 

OUTBOARDS— Save hz. Good used parts, 
all makes and models. Bargains rebuilt mo- 
tors. Crandall Hicks Co., 780 Common - 
wealth. Boston. Mass. 

KAYAK Construction kits $9.43 up. Cat- 
alogue free. Jamestown Specialty Company, 
377P. Titusville. Pa. 

BUILD A boat by the Welch system. Ready 
cut parts, plans and instructions for boats of 
many types. 10c for complete catalog. Welch 
Boat A: Supply Company. Station K-l. Mll- 
waukee. Wisconsin. 

FREE — Boat supply catalog. Sag Harbor 
Shipyard. Sag Harbor. New York. 

ROATS, Camps, motor camping, trailers, 
outdoor sports, etc. Send for list of special 
books on. It's free. Popular Mechanics 
Press, Room (C37), 200 E. Ontario St., Chi- 
cago. 



SPORTING GOODS. GUNS. FISHING 
TACKLE, ARCHERY 



EXERCISE Equipment, courses. Special 
offer-! Free literature. Good Barbell Co., 
947 Elm. Reading. Pa. 

FENCING Equipment. Foils. swords, 
masks, etc. Low prices. Free catalog. In- 
dustrial Products. 274 Madison Ave., New 
York. 

GOLF Clubs, bankrupt stock. 4000. new, 
regulation size and weight, hickory shafts, 
chromium plated. Right hand irons. $40.00 
per 100. Sample five club matched set $2.50. 
No woods. Used on every popular golf course 
T T . 8. Lincoln Surplus Co.. 516 Chestnut, 
Freenort. 111. 

KNIFE Throwing instructions, ten cents. 
Throwing knife one dollar postpaid. Frank 
Dean, 1294 E. San Fernando St.. San Jose. 
Calif. 

"RAISE Earthworms for Profit." practical 
culture methods. $1.00. Bureau Zoological 
Research. 106 Broadway. Peoria. Illinois. 

BUCKTAILS. Flytieing material. Hof- 
mann Studio. 992 Gates Avenue. Brooklyn, 
N. Y. 

OUTDOOR Sports Tor everyone— Enjoy 
them all year round with aid of hook pub- 
lished by Popular Mechanics. Hundreds of 
ideas for new and popular sports for every 
season; complete instruction for making nec- 
essary equipment at small cost. 330 pages 
and 650 illustrations. $2 postpaid. Popular 
Mechanics Press, Room (C37). 200 E. On- 
tario St., Chicago. 



FIELD GLASSES, TELESCOPES 
AND MICROSCOPES 



FREE Literature, price lists and interest- 
ing facts for amateur telescope makers, lamer. 
Box 4. Bavslde. N. Y. 

TELESCOPES. Microscopes, binoculars. 
Lowest prices. Optical catalog free. Brown- 
scope Company. 234 Fifth Avenue. New York. 

TELESCOPE. 31 Inches extended. Brass 
trimmed 73c. M. Phillips. Box 48. Chanute, 
Kans. 

USED Microscopes, binoculars, astronom- 
ical telescopes, surveying instruments — 
Bought, sold repaired. Send 10c for list. 
Rasmussen, P. O. Box 294, Amsterdam, 
N. Y. 

BUILD Reflecting telescopes; catalog free. 
Instructions 10r. Optical Laboratories, 
Larchmont. N. Y. 

TELESCOPES. Microscopes, binoculars, 
chemistry, mineralogy. Catalog free. Teeko 
Optical, 1126 Elmwood. Evanston, Illinois. 
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FREE Catalog listing microscopes, tele- 
scopes, fleld glasses, chemical and scientific 
supplies. Send 3c for postage and liandlliiK. 
Kemkit. . - !97M Bridge Street. Brooklyn. Xew 
York City. 

BOOKS Covering hundreds of subjects. 
Bin catalog for 3c postage. Popular Mechan- 
ics Press. Room (C37), 200 E. Ontario St., 
Chicago. 



ANTIQUES, RELICS, INDIAN GOODS 



INDIAN Arrowheads, 5 for 2".c. Stone 
tomahawk. 50c. Send for list. Tom Jevas, 
125 W . Center. Marlon. Ohio. 

OLD Rare Chinese snuff bottles of tine 
beautiful carved jade, amethyst, carnelian, 
amber, ivory, turquoise, malachite, agate, 
porcelain, rock crystal, etc. Many choice 
pieces. Sales at $12.30 to $24.50. Honcan 
Bough. 1313 Sixth Avenue. New York. 

INDIAN Relics, Chippewa and Potawatomte 
—Write Floyd Schultz. Clay Cen ter, Kansas. 

5 ARROWHEADS 20e. 3 Birdpoints 18c. 
Knife, birdpoint, scraper, spearhead 45c. 
Catalogue. Coins. Minerals. Curios. Lemley 
Curio Store. Northbranch. Kansas. 

100 GOOD Arrowheads $3.00. Catalog 5c. 
H. Daniel, Dardanelle, Ark. 



TAXIDERMY 



TREES, SHRUBS. ROOTS. HERBS 



JUST Out! World's greatest "Herbalist 
Almanac." Beautifully Illustrated In nat- 
ural colors. Contains over 200 old-fashioned 
herb medicine recipes for home use. 10c 
postpaid. Worth dollars! Botanies, 145 
West 112th Street. Chicago. 



PROFITABLE OCCUPATIONS 



RAISE Giant mushrooms! We buy! Start 
cellar, shed. Book, pictures free. United. 
3848 Lincoln Ave.. De pt. 70. Chi cago. 

NEW Profession. Plenty business any- 
where. Box 12. Madison, Tenn. 

"RAISE Giant frogs!" We buy! Unusual 
offer to beginners. Free hook. American 
Frog Canning. (153-R). New Orleans. La. 

FROG Raising. New method publication, 
American Frog Raising. Introductory price 
only one dollar prepaid. NuAmerikan Giants 
(registered). American Frog Publishing Co., 
167 South Maple Ave.. Rldgew o od. X. J. 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press, Room (C37), 200 E. Ontario St., 
Chicago. 

AGENTS — To mail our literature. Good 
profits. Home business. Maywood, 149 Fifth 
Ave.. New York. 



MAGIC TRICKS. PUZZLES. 
JOKER NOVELTIES 



SPECIAL— 50 Cigarette tricks. 320 page 
catalogue — .Magic, illusions, mind reading 
spiritualism, ventriloquism — Living and dead 
experiment. Magic Magazine. All 4, $1.01). 
Abbott's. Colon. Mic higan. 

BE A magician. Send 20c mailing fee for 
our large catalog. Chicago Magic Co.. 2300 
X, Mason Ave.. Chicago. 

LARGE Illustrated magic catalogue 20c. 
Lynn. Midland Ave., Paramus. X. J. 

MAGIC Tricks at lower prices. South's 
largest line. My famous "Book 1000 Won- 
ders" arid "50 Magic Mysteries" postpaid 
10c. Write today. You will be surprised. 
Lyle Douglas. Station A-5. Dallas. Texas . 

EARX Money in any crowd. Call names 
of strangers, tell unspoken questions. Pro- 
fessional course mind reading, spirit writ- 
ing, etc., II. Henderson. Box 341, San 
Bernardino. Calif. 

LARGE Professional magic catalogue, 25c. 
Holden. 220 W. 42nd St.. Xew York. 

I.EARX Ventriloquism, 3c stamp brings 
particulars. Smith. 125 North Jefferson, 
Peoria. 111. 

TRICK Catalogue, illustrated. 10c. Oaks 
Magical. Dept. 548. Oshkosh. Wis. , 

MAGIC Catalogue, illustrated. All the 
latest tricks, 10c. Frank Lane Co.. Little 
Khlg., Boston, Mass. 

200 TRICKS You can do— Mystify your 
friends: have loads of fun. This collection 
of tricks has been selected by Thurston for 
the average person. Neither unusual skill 
nor elaborate apparatus required. 200-page 
illustrated book. $1 postpaid. Popular Me- 
chanics Press, Room (C37), 200 E. Ontario 
St.. Chicago. 



RARE COINS 



$5.00 TO $2500.00 Each paid for rare coins. 
Send 15c for new and interesting 28 page 
complete buying book. American Coin Com- 
pany. Box 3507-A . C 1 eve 1 a nu\_Oh iq. 

OLD Money wanted. Do you know coin 
collectors pay up to $100.00 for certain 
U. S. cents? High premiums for all rare 
coins? I buy all kinds. Send 4c for large 
coin folder. May mean much profit to you. 
B. Max Mehl. H Mehl Bldg.. Fort Worth. 
Texas. 

COIX Collectors— Read "The Numisma- 
tist." Monthly news on coin3. medals and 
paper money. Published by the American 
Xuniismatic Association. Annual dues. $3.00. 
Dues and subscription for last half of 1937, 
$1.50. Write for descriptive circular. Suite 
P. 159 Washington Street, Mount Vernon. 
X. Y. 

COIX Sales list and Indian penny for 
dime. Acorn Stamp & Coin Co.. South Xor- 
walk. Conn. 

SOME Specimens 1909 cent worth $10— 
We buy certain coins, common and rare — 
Others worth to $0000; certain 1864-1865 In- 
dian head cents $100 each; dimes before 1895, 
$450; Liberty head nickels before 1914. $300; 
large pennies $2000; encased postage stamps, 
$13; half cents. $275; half dimes. $175; quar- 
ters, $300; fractional currencies; paper mon- 
ey: gold dollars. $1,500; colonial coins. $300; 
silver dollars. $4,000; 1933, 50c, $4.00; for- 
eign coins $165. etc. Only certain coins worth 
top prices, but others have premium value 
too. Send 15c today for illustrated 1937 coin 
book, before sending coins. Xational Coin 
Corporation (82). Springfield. Mass. 

COMMEMORATIVE $%s. Illinois, Stone 
Mountain. Oregon. Texas, Long Island. $1.50 
each. California gold quarter size and illus- 
trated catalogue 25c. Auction catalogue 50c. 
Xorman Shultz. Salt Lake. Utah. 

UNITED States. Large cent. 2c bronze. 
3c nickel and bargain list, 25c. Eleven 
dates large cents. $1.00. George P. Coffin 
Company. Augusta. Maine. 

U. S. COIN Book — Guide to values, just 
issued. Many special features. Order Burt's, 
the leader among American coin books, only 
50 cents postpaid. Popular Mechanics Press, 
Room (C37), 200 E. Ontario St.. Chicago. 

$5.00 TO $500.00 Each paid for old coins. 
Keep all old money. Send 10 cents for illus- 
trated coin value book. 4x6. Guaranteed 
prices. Buying and selling. Coin Exchange, 
Box 5, Le Boy. N. Y. 

FREE! Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c postage. 
Coin approvals sent. Tatham Colnco. Spring- 
field- 125. Mass. 

RARE United States, foreign coins, war 
medals. Catalogue 10c. Mengelle. Colorado 
Springs. Colorado. 



MOUNTED Specimens. Glass eyes, sup- 
plies. Hofmann Studio, 992 Gates Avenue. 
Brooklyn. N. Y*. 

TAXIDERMY Supplies— Quality artllicial 
eyes, teeth, genuine Jonas head forms. Tools, 
materials, etc. Everything for the progres- 
sive taxidermist. Send 10c for big Illustrat- 
ed catalogue. Jonas Bros., 1049 Broadway, 
Denver. Colorado. 

PROFIT And pleasure in taxidermy. Com- 
plete guide for the preparing and mounting 
of animals, birds, fish, reptiles, etc.. for 
home. den. or office. $1.65 postpaid. Popular 
Mechanics Press, Room (C37), 200 E. On- 
tario St.. Chicago. 

DOGS. BIRDS. PETS 

PEDIGREED Puppies. Bought, sold. $2 
monthly. D arwin McFarlln. Delav a n. Wis. 

LOVE Birds (Parrakeets) are profitable to 
raise. We supply breeding at reasonable 
prices and marketing plan for young you 
raise. Particulars free. J. Sheehan. Box 
104. Lemoyne. Penna. 

SAINT Bernards — Summer puppies, prices 
reduced! Dime brings interesting photograph- 
ic particulars. Royal Kennels, Napiervllle, 

<m, 

BEAUTIFUL Pure white police dogs. 
Ansonia Kennels, Mose, N. Dak. 

POULTRY AND SUPPLIES 

WRITE For new low prices on Salem's 
"Profit" Chicks. Only one grade. Catalogue 
free. Salem Hatchery. Box 19. Salem. Ind. 

800 BIRDS Wormed for 15c! Send $2.00 
for my prescription and instructions. Results 
guaranteed. Dr. Ramsey. Great Northern 
Bldg.. Chicago. 

POULTRY Tribune— America's leading 
poultry magazine. Five years $1.00; one 
year trial 25e. Poultry Tribune, Dept. 93-C, 
Mount Morris, Illinois. 

FARMS AND FARM LANDS 

FARMS That pay in the Great Xorthern 
Railway agricultural empire, Minnesota, 
Xorth Dakota, Montana, Idaho. Washington, 
Oregon. Fertile black soil, high producing 
crops, grain, fruit, vegetables, feed and live- 
stock. Many kinds of farms for selection. 
Write for lists and Zone of Plenty book. 
E. C. Leedy. Dept. 857 Great Xorthern 
St. Paul. Minn. 

MODERXIZED Farmstead $900. beauty- 
spot within few steps of mile-long lake; 15 
acres, woodlot, good 7-room house, wired for 
electricity and private plant, furnace, base- 
ment barn 38x42 ; excellent for poultry and 
vegetables, or summer home; part down, pic- 
ture page 8 free catalog 1000 bargains. 
Strout Ag'y. 255-P 4th Ave.. Xew York City. 

XEW Farm opportunities! Washington, 
Minnesota, Idaho, Oregon, Xorth Dakota and 
Montana. Farm income advancing but land 
prices still low. Literature. Specify state. 
J. W. Haw, 119 Xorthern Pacific Ry., 
St. Paul. Minn. 



40 ACRES. Near White River, unim- 
proved; poultry land. $175, $5 down. $5 
monthly. Free list and literature. Hubbard, 
216 Grossman Bldg., Kansas City, Kansas. 



FREE Booklet describes 107 plans for mak- 
ing $20-$100 weekly. In home or office, busi- 
ness of your own. Elite Co., 214 Grand St., 
New York. . 

RAISIXG Jumbo frocs. Interesting. Big 
future. Females lay 10.000 eggs. Free lit- 
erature. American Frog Industries, Box 336. 
Rayne, Louisiana. 

BOOKS. PERIODICALS. PICTURES. 
POSTCARDS 

SEXD Ten cents for post marked original 
humorous Old Man Alaska post card showing 
map and statistics. F. Menagcr. Kotzebue. 
Alaska. 

BOOKS. Wholesale catalog free. 10c post- 
age. Stephens Bros.. 1411 P atricia, Detroit. 

EXCHAXGE — Postcard views. Addresses 
150 exchangers for dime. Dean Fox, Argos. 
Indiana. 

FREE— Beautifully illustrated folder de- 
scribing new book "Plastics in the School 
and Home Workshop." first and only text on 
this Interesting new subject, authoritative, 
complete, 150 illustrations. 100 designs, how 
to make new homecraft tools, describes pro- 
fessional methods, full of money-saving ideas 
and designs. Governor Publishing Corp., 30 
West 27 Street. Xew York. 

GREATEST Health magazine in its class. 
10 big issues $1; currency, stamps. Thou- 
sands satisfied! Xo postals — Foreign orders. 
R. 2. B. 87, Alpha. Minn. 

YOUR Favorite magazines — Half price. 
Catalog. 10c. Magazine Exchange, Baseline, 
San Bernardino. Calif. 

THOUSANDS Of old magazines. List 10c. 
Seeley Service. Jen n ings. La. 

BOY Mechanic— Famous library of 4 vol- 
umes covers the building of almost every- 
thing a boy might want to make. A great 
boon to parents and teachers. Actually cov- 
ers 4.000 different articles. Each volume 460 
pages, fully illustrated. Cloth. Price $2.00 
each or set of 4 vols. — $7.00 postpaid. Pop- 
ular Mechanics Press. Room (C37). 200 E. 
Ontario St.. Chicago. 

GAMES— ENTERTAINMENT 

MATCH Book cover collecting is great fun. 
Albums for mounting without paste, postpaid 
60c east. 70c west of Mississippi river. 
Matchless Album, Grand Central P. O.. Box 
120. Xew York. 

BE "Different." "Original." Clever ideas 
for home entertainment, 12 — 10c. 36 — 20c. 
Victor Co.. Box 521. Vancouver. Wash. 

ILLUSTRATED "Graphology" chart, 
wholesale directory $1, currency. Postals Ig- 
nored! Thousands pleased! Suchan, Alpha, 
Minnesota. 

CARXIVAL Games make you money. Out- 
fits supplied, catalog 10c. "MooreMade." 
LaPeer, Michigan. 

PLAYS, Operettas, musical comedies, com- 
plete minstrel first- parts with song programs, 
blackface skits, vaudeville acts, monologs. 
dialogs, recitations, juvenile plays and 
songs, musical readings, entertainments, 
make-up goods. Catalog free. T. S. Denl- 
son & Co.. 623 So. Waba3h, Dept. 11, Cht- 
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STAMP COLLECTING 



PRODIGIOUS Gift! Scarce Perak. Negri 
Sembilan, bicolored alrpost, cheery French 
Colonies, picturesque Trinidad. Siberia. 
Selangor. Absolutely free with approvals! 
Postage 3c. Saxon Stamp Co., Dept. 65. 
Albce Bldg.. Brooklyn. N. Y. 

FREE — New issue service. lOO^e com- 
plete. Vou are advised of new issues by mail. 
"No approvals." Frederick A. Newman, 
Miami. Fla. 

CANNON! Set of stamps showing cannon, 
firing siiuad. cavalry charge and 200 other 
different stamps, only 10c to approval ap- 
plicants. L. H. Reich Stamp Co., 4223 
Broadway. Chicago . 

15 AIRMAILS Free to approval appli- 
cants. Globetrotter, Hotel LaSalle. South 
Bend. Indiana. 

SCARCE Airmail and triangle. Beautiful 
Urn fill? "flying horse" airmail and scarce 
Guatemala triangle (smallest in the world) 
are included In our big packet of 00 differ- 
ent stamps from Alouites. Grand Liban. 
Venezuela. British and French Colonies, etc. 
All for 3c to approval applicants. Big Il- 
lustrated lists free with each order. Write 
today! Mystic Stamp Co., (Dept. 80). Cam- 
den. New York. 

CORONATION Mint sets. Newzealand 30c. 
Niue 35c. Cook Islands 31c. Newzealand air- 
mails 25e. Stampco. Box 81, Ashburton, 
Newzealand. 

CANADA Catalogue. Stamp appreciated. 
No approvals. Rosenbaum. 4119 Decarie, 
Montreal. Can ada. 

COSTA Rica diamond airmails, only five 
cents to general approval applicants. Albany 
Stamp Exchange, 61 Columbia St.. Albany, 
X. Y. 

FREE Set to approval applicants. August 
Fischer. 235 Citizens Bldg.. Louisvi l le, Ky. 

BRITISH Coronations, 10c. The best way 
to aciiuire "British Coronations" in the eas- 
iest manner and at lowest prices is to get 
them "on approval" from "Approval Head- 
quarters. " For only 10c we shall send you 
five different Coronation stamps from five 
different countries and then keep on sending 
you "on approval" both single stamps and 
complete sets of all 45 Crown Colonies as well 
as all Dominions and dependencies. Our 
prices are so low on individual »ets and sin- 
gle Itampi that no saving Is effected if the 
entire series is bought at once. This as- 
tounding service is extended only to regular 
approval buyers. Do not miss the best issue 
in many years, get in on the ground floor. 
You will pay much more later. Get on our 
mailing list now by sending 10c for your first 
five Coronations today. Approval Headquar- 
ters, Globus Stamp Company, 208 Fourth 
Avenue. New York City. N. Y. Dept. 50. 

COMMEMORATIVE United States. 33 
different 25c. Approvals. Leduc. St. Peters- 
burg. Flotilla 

100 DIFFERENT Stamps 3c. includes 
Abyssinia. Spain. Catalogue about $3.00. 
With approvals. Majestic Stamp Co.. Box "2, 
Sylvania Sla.. Fort Worth. Texas. 

MAURITIUS, 7 Different. 10c with ap- 
provals. Federal, Box 112. Station A. Brook- 
lyn. New York. 

APPROVAL Sheets. One to three cents. 
Frederick It. Driver. 2009 Finance Building. 
Philadelphia. I'a. 

FREE. Free, penny approvals. For every 
3 purchased 1 free. Extra premiums, pic- 
torials, airmails, triangles. Scotty Stamp 
Co.. 707 Palisade Ave.. Yonkers. X. Y. 

SET Of twelve Newzealand pictorials, used 
45c, unused fl. Stampco, Box 81. Ashburton, 
Newzealand. 

PENNY Approvals our specialty. Doty, 
315H No. Atlantic. Alhamhra. Calif. 

BUYING List of I". S. stamps. Aldrich. 
Box 744. St. Joseph. Mo. 

EXCHANGE Stamps, postcards by "Ex- 
changers," 51 Passage Bu»eau, Paris 126, 
France. Particulars free. 

HIGHEST Prices for stamn accumulations. 
Satisfaction guaranteed. l)oak. Fresno, Ohio. 

LIBERIA Anil India triangles; Costa Rica 
airmail diamond; Egypt; Lebanon airmails. 
Also big packet with many leaders. 6c with 
approvals. Eureka. No. 602. Burbank, Calif. 

20 DIFF. Airmails 15c. Approvals. Oscar 
Parsons. No. 2. Federalsburg. Md. 

CORONATION Packet 3c to approval ap- 
plicants. References, please. .1. D. Howard. 
Box 153, Berkley. Norfolk. Virginia. 



"CORONATION SUnlpS." 45 different 
mint for $2.00. "Jewells." Tamaqua, Penna. 



FREE! Rare airmail! Jubilee! Pictori- 
als! Extraordinary packet 65 different 
-tamps from strange countries (no Europe*. 
V postage to approval applicants. Bargain 
i n.. Box 39P. Station H. New Yo rk. 

FREE, 50 Stamps. Manchukuo, etc; post- 
age lc. Album 3c. U. 3. bargains! Bullard, 
208 Northampton. Boston, Mass. 

SURPRISE Offer! Assortment each tri- 
angles, airmails, old United States, jubilees, 
etc. All only 10c to approval applicants. 
DeVoe. Nlchol Ave.. Ne w Brunswick. N. J. 

LIBERIA Triangles free to approval ap- 
plicants. Stephen Link, Box 397, Union, 
X. J. 

UNPICKED! 100 U. S. revenues on doc- 
uments — 10c. Vanvo orhi s. Hy ndman. Penna. 

STAMP Wallet, etc.. three cents to ap- 
proval applicants. Waldo Stamp Co., 24 
Grove Street. Bangor. Ma ine. 

TWENTY Different coivmiemoratlves dime, 
with approvals. Notro Stampco, 4909 North 

Seele y. Chicago. 

~ PRECANCELS. 50 Different 10c with ap- 
provals. W. B. Franson. 3022 N. Kenneth 
Ave.. Chicago. 

(FIRST) Stamps. 15 countries 10c. Ap- 
provals. Zegel Stampc o , Windham. N. Y. 

SENSATIONAL Offer: 50 different In- 
cluding airmail, triangle, octagon, jubilee, 
Edward, only 5c with approvals. Calumet 
Stamps. 5613 Hohman. Hammond. Ind. 

DON Kosack bidding farewell to his sweet- 
heart, the Russian Hero Ilya Murometz in- 
cluded in our special offer with the famous 
Spanish airmail. Vatican. Venezuela. Persia. 
Liberian airmail, triangle, rare old 19th 
century Serbian stamp. Queen Astrid mourn- 
ing stamp. King Albert and King Leopold. 
Ex-King Edward of England and a fine lot 
of French Colonials. The entire collection 
of 35 different, all good and genuine stamps 
for only 5c to approval applicants. Frasek 
Company, Dept. 55. White Plains. X. Y. 

$5.00 U. S. Postage Red Blue Liberty cat- 
alog $1.25. one Coronation stamp, attractive 
magnifying glass, dictionary telling nation- 
ality any stamp, all for 20c with unusual ap- 
provals Including Coronation. Above diction- 
ary only, free for 3c postage. French Amer- 
Ican. 1637 Superior. Cleveland. 

SUPER- WONDER Packet offered, con- 
taining 60 different stamps from Afghanistan, 
Transjordania, North Borneo. Manchukuo, 
Sudan, Macao, Iraq, Guadeloupe. French and 
British Colonies. Including natives, beasts, 
ships, etc.. all for 5c to approval applicants. 
Big illustrated lists free. Kent Stamp Com- 
pany. G. P. O. Box S7 (S), Brooklyn, N. Y. 

BARGAIN: 50 Different British Empire 
including jubilee, Edwards, 50 different new, 
recent and pictorial world Issues. 15 differ- 
ent airmails. 500 hinges, perforation gauge 
— all for 25c. Approvals sent. Lists free. 
Victoria Stamp Co.. London 4. Canada. 

150 AUSTRIA 1918-24 Issues 25c with ap- 
provals. Sompco. St. Louis. Missouri. 

ATTENTION— World' s largest diamond 
shaped airmail, new rare King Edward set, 
Canadian Niagara Falls, Cartier and others. 
All 10c provided you desire our approvals. 
Fair-Play Stamp Service, 1215 Browning 
Blvd.. Los Angeles. Calif. 

CORONATIONS. Jubilees, etc. 10c coin. 
Approvals. Nathaniel Thompson, Ocean 
Grove, X. J. 

"GOLD Nugget" penny approvals. Roald 
Wltmer. Pineapple Ave., Sarasota, Florida. 

AIRMAILS— 15 Different 5c with approv- 
als. Wollaston Stamps, Wollaston. Mass. 

$5 STAMP Free to serious approval appli- 
cants. State whether beginner, medium, ad- 
vanced. Twin City Stamp. Kitchener. Can. 

APPROVALS Sent. References required. 
Ouimette's. 1007A Water, New Bedford. 

Mass. 

1000 WORLDWIDE Stamp mixture 25c. 
Monjar. 1542 Waverly, Cincinnati, Ohio. 

88 DIFFERENT United States 25c. 
Reittar-lmhoff. Ill Jackson. Chicago. 

100 DIFFERENT Stamps from many coun- 
tries 3c with approvals. Badger Stamp Com- 
pany. 747 North Planklnton. Milwaukee. Wis. 

10 VATICAN City. 22c; 25 Cyprus, 38c. 
Rosenberg. Miller. Indiana. 

BIG Bargain! 107 stamps Including Peru, 
Patalia. Swazieland. Dime. Hutter. Cum- 
berland. Md. 

EXTRAORDINARY Free offer — Turks 
Calcos, $5 U. S., Caymans. Western Samoa 
inativc girl) genuine Baden. Everything free 
to approval applicants enclosing 3c postage. 
Viking Stamp Company, 1-Z Hanson Place, 
Brooklyn. X. Y. 

$1.00 CANADA King George 8c. 15 Irish 
Free-State 20c. Sompco. St. Louis, Mo. 



QUEEREST Stamp packet. Receive world's 
smallest stamp; Vatican City: scarce Liberia 
tilangle; 1935 Greek Red Cross picturing 
roiled snake in Garden of Eden; Australian 
Bushman; new Spanish Morocco; Japan 
'quake stamp; Manchukuo; many others. Only 
5c to approval applicants. R. M. Stamp Co., 
P. O. Box 230P. Port Chester, X. Y. 

SUPERIOR Approvals of used United 
States. Attractive prices. Richards. 229 
Mu lber ry, Newark, X. J . 

30 DIFFERENT Angola. Cape Verde, 
Guinea. Portugal, Mozambique, St. Thomas 
and Prince — 5c. Approvals. Depravv, Ocean 
Park. Calif. 

U. S.— 45 Different 10c. Free 25 differ- 
ent with approvals. Enclose 3c. Seidenberg, 
Baroda. Mich. 

WHOLESALE Catalog for dealers. Illus- 
trated. Postage 5c. Frank Co., 4900 Chal- 
gr ove. Baltl more, Md. 

FREE, 50 Stamps. Manchukuo. etc. Post- 
age lc. Album 3c. U. S. bargains. Bul- 
liird, 208 Northampton. Boston. Mass. 

COLLECTORS Illustrated catalogue free 
— 28 pages featuring United States. Cana- 
dians. Newfoundland. British Colonials, ju- 
bilees, EdwardB. Sent for postage or en- 
tirely free. Empire Stampco, Dept. P.M., 
Toronto. Canada. 

BRAZIL, 50 Different 10c with bargain 
approvals. Davis. Silver Lake, Ind. 

UNITED States approvals! Reasonable! 
Serious collectors only! Box 822. Minneap- 
olls. Minn. 

FREE! ! New King George VI set. Post- 
age 3c. Roberts. 901F Fourth. Baycity. 
Michigan. 

FREE— U. S. $1, $2. $4 and $5 stamps. 
Unbeatable U. S. approvals. Nelson, 658 
Laurel. St. Paul. Minn. 

FREE! "United States, British Colonies 
and Better-Grade Foreign Stamps" — our val- 
uable illustrated 96-page catalog. Money- 
saving prices! Send today. H. E. Harris & 
Co., 137 Transit Building. Boston. Mass. 

NEW Rivera nude stamp! World'3 larg- 
est triangle! Congo, Sudan, South Seas, 
blcolors. pictorials, and many others. Only 
3c with approvals. Cactus Junior Approvals, 
Box 1X70. T ucson. Arizona. 

MIXTURES — United 8tates 50c lb.. 3 lbs. 
$2.00; Canada 75c; Belgium $1.10; France 
$1.00; Netherlands $1.25; foreign $1.00; 
Japan $2.00; postpaid. Mission, 4312 North 
Racine. Chicago. 

LIBERIA Snake triangle, giant Spanish 
triangle, 50 other stamps, 5c. Wright Com- 
pany. 2327 Guilford. Baltimore. Md. 

4>_ TRIANGLES! Guatemala bisect (di- 
agonal halt-stamp), beautiful Liberia, three 
additional triangles, 27 other stamps, 5c. 
A hell Company, 1818 St. Paul. Baltimore, 

Md. 

MONTHLY Stamp and coin magazine, six 
months and 25 foreign stamps, 25c. Amerl- 
can Stamp Journal. Cedar Rapids. Iowa. 

NEWFOUNDLAND, 15 Different 5c with 
approvals. Frederick Brown, Plainfield, 

N. J. 

FREE — Dollar packet to approval appli- 
cants. Harlan, 5307 S. Marshlield, Chicago. 

AMAZING Offer! Army and navy com- 
memoratives, imperforate Chicago, packet of 
23 North American stamps from U. S., Can- 
ada, Mexico, Newfoundland. Catalogue value 
over 85c — all for 5c to approval applicants. 
Illustrated pricelist free. Curhan Stamp Co., 
Dept. P. Gloucester, Mass. 

SCARCE New giant sized, diamond- 
shaped Russian "sports" stamp; Nyassaland 
"leopard"; Morocco; Tanganyika, and other 
scarce countries included In our big packet 
of new and recent Issues — stamps most col- 
lectors have never seen! Get this valuable 
packet today. 5c to approval applicants. 
Reimers. 115 Flatiron. Fort Worth. Texas. 

$5.00 U. S. Postage due. No. 2284. fine 
copy 5c with general approvals. Hudson 
Company. 116 Nassau St.. New York City. 

ILLUSTRATED U. S. list, price 50c, 
large complete U. S. price list free. Send 
postage. Stanley Gibbons. 38P Park Row, 
N. Y. 

PENNY Approvals that please. Haywood, 
395 Adams St.. Pomona. Calif. 

AIRMAIL Triangles from Liberia and 
Mozambique. 3 British sliver jubilees, new 
King Edward stamp and packet 25 different 
stamps from Azerbaijan. China, Ukrania, 
etc. All for 5c to approval applicants. Clip- 
per Stamp Co.. Dept. 7. Gloucester. Mass. 

ASK For our wonderful one cent approv- 
als. Prospect Stamp Co., 225 Broadview, 
Toronto, Canada. 
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FREE — $1.00 U. S. stamp with request 
for 52 page list of I'tilted States and for- 
eign stamps. Stamps on approval. Refer- 
ences necessary. 1 lb. U. S. mixed 40c. 
New Hussman Stamp Co.. 1122 Pine St., 
St. Louis. Mo. 

STAMPS: A splendid selection sent on 
approval. Quality at low prices. Scarce and 
high value stamps are included in our ap- 
proval books. Fred Herzberg, Boi 91-1', 
Elmliurst. III. 

GIANT- SIZED Russian Zeppelin stamp 
(cat. val. 20c!) and beautiful Lithuania air- 
mall triangle; also big packet of 53 dif. 
stamps including Azerbaijan. Eplrus, new 
Martinique, etc. and illustrated Hats — all for 
5c to approval applicants! World-Wide 
Stamp Co.. Box 000. Camden. Kew York. 

WEEKLY Stamp magazine, thirteen weeks, 
10c. Stamp Journal. Kalamazoo. Mich. 

PENNY Approvals, that satisfy. Neil 
Gronberg. Box 5441-P. Philadelphia. Pa. 

44 DIFFERENT United States including 
$5 stamp, or complete set United States bi- 
centennials, or 30 different obsolete Canada, 
13c postpaid with approvals. C. A. Lennan 
Co.. Box 322. City Hall Annex, New York. 
K. Y. 

$5.00 U. S. Red and blue liberty, present 
postage value, Scott No. 573 cat. $1.25 (re- 
tails as high as $1.00 net by some dealers) 
only 5c to approval applicants. Giant U. 8. 
pricelist free! Tatham Stamp Company, 
Sprlngfteld-5. Mass. . 

25 UNITED States, Including $4 and $5 
stamps free to approval applicants. 3c post- 
age. Brownie Stamp Shop. Flint. M ichigan. 

DIAMOND-SHAPED Stamp. Liberia gun- 
boat triangle, two other triangles, silver ju- 
bilee, 27 others, 5c. Crowder Company, 
127E North. Baltimore. Md. 



PHOTO FINISHING 



HIGHEST Class photo finishing In Amer- 
ica. Any size roll developed anil printed and 
two enlargements 25c. One dozen reprints 
and two enlargements 36c. Helen Art Photo 
Scrviic, Albany. New York. 

OIL Colored enlargement with cacti roll de- 
veloped, including Acme Gloss prints. 25c 
(coin) . Badger Film Service. LaCr osse. Wis. 

DEVELOPING And 8 beautiful double 
deckle Velox prints. 5x7 enlargement 25c. 
3x4 Argus prints 5c. Elkhart Photo Service, 
Elkhart, In d. 

"LARGER- Prints" from Argus negatives 
7c. 127. 120. 110 negatives 10c coin. Wil- 
llams' Photo. Boise. Idaho. 

FILMS Finished with two enlargements 
20c. Marvel. S44 Genesee. Morrison. 111. 

FREE Enlargement coupon with every or- 
der. Rolls developed, 2 brilliant professional 
prints of each 25c. New deep-view process. 
Barclay Studios. 5520 South Shore Drive, 
Chicago. 

SPECIAL Offer: Roll developed and eight 
Tanel Art Deckle Edge dated and certified 
prints, 35c. Camera book of bargains free. 
Roanoke Photo Finishing Co., Box N. Ro- 
anoke. Va. 

BEAUTIFUL 5x7 Enlargements from your 
favorite negatives 17c each: three for 50c. 
Eight exposure roll developed and printed 
25c. Work guaranteed. Jcems Service, Box 
137. Ann Arbor. Mich. 

35MM. ARGUS Film, fine grain .develop- 
ing, every picture printed, 25c complete. 
Wltmer Photolab. Sarasota. Florida. 

ROLLS Developed and printed 20c. Send 
names of two other kodackers. Sterling, Box 
555H-C. Cleveland, O. 

FILMS Developed 2 prints of each 25c; 
20 reprints 25c. Pine Photo. M-5134 Ne- 
vada. Chicago. 

PHOTOGRAPHY For pleasure and profit. 
Prepare for profitable business or fascinating 
hobby at home. Previous experience unnec- 
essary. Common school education sufficient. 
Write for information and requirements. 
American School of Photography, 3001 Mich- 
igan Ave.. Dept. 345-C. Chicago. 

IMMEDIATE Service. Better pictures. 
Two beautiful heavy-weight professional en- 
largements and eight guaranteed Perfectone 
prints 25c coin. Sixteen pictures from roll 
25e. Pictures sent back same day film is 
received. American Studios. Service Dept.. 
LaCrosse. Wisconsin. 

"HOLLYTINTS Mean better prints." 
Two Hollywood professional enlargements 
with trial roll— 25c. Valuable premium 
coupons free. Unequaled service. Hollytints, 
P-1350. Hollywood. California. 

20 REPRINTS 25c. 100 Reprints $1.00. 
Roll developed with 16 prints 25c. Nord- 
skog, 4, Maywood, 111. 



.MAIL Your rolls to film center of the world. 
Any size roll developed and printed 25c coin. 
DcLuxe enlargement coupon free! Photo Fin- 
ishing Shop, Est. 23 yrs., 411-L Genesee Val- 
ley Trust Bldg.. Rochester. N. Y. "The 
Camera City." 

IMMEDIATE Service! No delay! Roll 
developed, carefully printed and two beauti- 
ful 5x7 double weight professional enlarge- 
ments or one tinted enlargement or six re- 
prints — all for 25c coin. The expert's choice. 
Reprints 3c each. The Photo Mill, Box 
i::!0-Z, Minneapolis. Minn. 

BEAUTIFUL Colored enlargement with 
each film, 25c. LaCrosse Film Company, 
LaCrosse. Wis. 

ROLL Developed, two sets dated Yelox 
prints 25c. Hench Studios. 1814 Chestnut, 
Harrlsburg. Pa. 

20 REPRINTS 25c— Films developed. 16 
prints 25c. Enlargements 8x10 — 25c: 5x7 — 
10c. Low Photo. M-2657 Neva. Chicago. 

ROLL Developed. 16 guaranteed prints, 
25c. Smart Photo, Winona. M i nnesota. 

MINIATURE Camera owners: Get our 
prices for fine grain developing and 3x4 Magnl 
prints from your miniature rolls. Work guar- 
anteed and certified. Camera book of bargains 
free. Roanoke Photo Finishing Co., Box O, 
Roanoke. Ya. 

ROLLS Developed — One print and one en- 
largement of each exposure 25c. Trial. Re- 
prints 20 for 25c. Skrudland. 6968-8 George, 
Chicago. 

ROLLS Developed with choice of three of- 
fers for 25c — (1) one print each including 
two beautiful "Masterprim" enlargements. 
(2) Two prints each negative ino enlarge- 
ments). (3) One print each including "oil- 
colored" enlargement. Order by number. 
Brown Photo Company. 2209-12 Lowry. Min- 
neapolis. Minneso ta. 

ROLLS Developed, remarkable quality, 
two master enlargements, eight gloss prints 
25c. Reprints 3c. World Famous Johnson 
Studio. Eau Claire. Wisconsin. 

ROLLS Developed. 8 prints, two beautiful 
glossy enlargements 25c coin. 6 hour service. 
The Picture Folks. Box 911, Lincoln, Ne- 
braska. Dept. X. 

ROLLS Developed, printed, reprints cou- 
pon 25c. HI tone. Box 134. Hagerstown. Md. 

DEVELOP And print your own pictures. 
Save time, money with our complete $1.95 
outfit postpaid, or pay postman $1.95 COD. 
Includes electric ruby lamp, printing frame, 
photo paper, chemicals and equipment. One 
of hundreds of amazing bargains in our free, 
newest, money-saving bargain book. Send for 
It today! Central Camera Co.. 230 So. Wi- 
bash. Dept. 18-K. Chicago. 

CONFIDENTIAL Developing, two mints 
each negative 25c. Royal Photos. 3902 North 
Sixth. Harrlsburg. Pa. 

FREE Enlargement. Send negative. 6c 
postage. Rolls developed, 16 sparkling dou- 
ble-clear neverfade prints and 2 big 5x7 en- 
largements — 25c. Overnight service. True- 
foto. 408-3. Pes Moines. Iowa. 

20 REPRINTS 25c. Rolls developed and 
16 prints 25c. Crotty Photos, Dl, Menlo 
Park. Calif. 

ROLL Developed and printed. Two en- 
largements, one of them in colors, all for 25c 
coin. The Photo Finisher. Station E. Box 42, 
Columbus. Ohio. 

20 REPRINTS 25c: 100— $1.00. Free— 4 
enlargements with every roll developed, 25c. 
Filmco. 679. A lbany. Wis. 

8 FINE Enlargements per roll. Charge 25 
cents. Beat this for a bargain! Hilo. Yale, 
Okla. 

TWENTY Reprints 25c. Roll developed 
and two prints each negative, 25c. Star 
Photos. 189 N. Clark, Chicago. 

WIN Prize. $100.00 value offer. Roll 
developed, 8 guaranteed prints, 2 enlarge- 
ments, coupon on 8x10 painted enlargement, 
25c. Daily service. Midwest Photo, B-54, 
■lanesville. Wis. 

$100.00 VALUE Piize offer. Roll devel- 
oped, 8, guaranteed prints, oil painted en- 
largement, coupon on .8x10 painted enlarge- 
ment, 25c. Immediate senile, .lanesville 
Film. A -54. .lanesville. Wis. 

PROMPT Service— Quality work. Two 
beautiful double weight gloss enlargements, 
eight guaranteed neverfade prints each roll, 
25c. Excel Photo Service, D ubuque. I owa. 

ROLLS Developed, one print and one en- 
largement of each exposure 25c. Photoshop, 
Dunning Station. Chicago. 

21 REPRINTS 25c. Rolls developed, two 
prints each negathe 25c. Weick's. 2840 
Zenobia, Denver. Colo. 



AT Last! All your prints in natural color. 
Their lifelikeness is outstanding; their 
beauty amazing. Roll developed. 8 natural 
color prints, 25c. Fast service. Natural 
Color Photo. C-54. Janesville. Wis. 

GUARANTEED. Film developed. 16 
prints 25c; 20 reprints 25e. Introductory of- 
fer. Quality Photo, Hutchinson, Kansas. 

COMPARE The difference! Roll devel- 
oped, two professional double weight en- 
largements, 8 guaranteed prints, 25c coin. 
Excellent service. Nationwide Photo Sen - 
ice. Box 3333. St. Paul. Minnesota. 

GET The best. Roll developed, beautiful 
hand colored enlargement. 8 neverfade bor- 
der prints, 25c coin. Prompt service. Sun 
Photo Service. Drawer T. St. Paul. Minn. 

ROLL Developed and 8 guaranteed prints 
including two enlargements, 25c coin. Super 
Snapshot. Winona. Minnesota. 

BE Modern! — Get Modern service. Mod- 
ern quality. Modern prices. Our modern 
methods give quick service and bright guar- 
anteed neverfade pictures. Roll developed 16 
prints, 25c coin. 16 reprints, 25c. Enlarge- 
ment coupon. Send next roll or reprint 
order to Modern Finishers, 3537-C, St. Paul, 
Minn. 

ROLL Film developed and printed, in- 
cluding two beautiful double weight olive 
tone enlargements free. 25c cola- Nu-Art 
Photo Shop, LaCrosse. Wis. 

ROLLS Developed. Two professional dou- 
ble weight, enlargements. 8 Nu Tone prints 
25c. Herman Studio. Ft. Wayne, Ind.. 105 
Main. 

RADIO Film Company, LaCrosse. Wis- 
consin. Latest in photo finishing. Eight 
guaranteed prints — two enlarge me nts 2 5c. 

TWO Beautiful portrait type double 
weight enlargements, eight guaranteed never- 
fade prints each roll 25c. Dubuque Film 
Service. Dubuque, Iowa. 

ROLLS Developed — Two new Beautitone 
Dublwate professional enlargements, 8 guar- 
anteed fadeless Beautitone prints, 25c. 
Giant Snapshots, Inc., 667A, Green Bay, 
Wisconsi n. 

FOR The discriminating amateur — roll de- 
veloped and carefully printed 25c, reprints 
3c. Superior workmanship, same day serv- 
ice. Paramount Co., 327 E. 92nd Street. 
New York. 

IMMEDIATE Service! No delay! Roll 
developed, carefully printed and two beauti- 
ful 5x7 double weight professional enlarge- 
ments or one tinted enlargement or six re- 
prints — all for 25c coin. The expert's choice. 
Reprints 3c each. The Photo Mill. Box 
629-12, Minneapolis. Minn. 

ROLL Developed with 16 prints and two 
professional enlargements 30c. 100 reprints 
$1.00. 16 reprints and 2 enlargements 30c. 
Depen dable , RiverGrove, Illinois. 

HAND Colored enlargement with each roll 
25c. 40 reprints 50c. Colorgraph, Dunning 
Station, Chicago. 

PROFESSIONAL Quality service. Rolls 
developed, 8 prints and 2 enlargements 25c. 
The Film Capital Service, Box 504, Roehes- 
ter. N. Y. 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press, Room (C37), 200 E. Ontario St., 
Chicago, 

IDEAL Finishing. Your roll developed 
and printed 25c. Snapshot folder and enlarge- 
ment coupon with each order. Ideal Photo 
Service. Box 2255, Paterson. N. J. 

QUICKER Service, sparkling double-clear 
never- fade prints. Roll developed, two prints 
each negative, enlargement coupon 25c. Wil- 
lard's. Box 3535-A, Cleveland Heights. Ohio. 

ROLL Developed. 2 prints each negative, 
25c. Reprints 2c. Photoshop. Ogden. Utah. 

FILMS Developed and printed, also two 
double weight enlargements 25c. 8 reprints 
and one enlargement 25c. Photoart Shop, 
Box 3406 P. St. Paul. Minnesota. 

ROLL Developed, two prints each, two 
enlargement coupons 25c Summers' Studio, 
Unionvllle. Mo. 

TWO Glossy enlargements, 1 colored, with 
roll 25c. Arbor Service. 10 .Toilet. III. 

FINER Finishing. Rolls developed and 
printed, with one colored enlargement, or 
two professional enlargements. All for 25c 
(coin). Genuine, nationally known. Moen- 
tone superior quality. Moen Photo Service, 
La Crosse. Wis, 

ROLLS Developed. Two beautiful double- 
weight professional enlargements and 8 
guaranteed Never Fade Perfect Tone prints. 
25c coin. Rays Photo Service, LaCrosse, 
Wisconsin. 
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ROLL Developed and 8 beautiful Velox 
glossy prints 25c coin or stamps. Reprints 
3c each. Fotoprlnt Service. Rox E, Roan- 
oke, Virginia. 

24-HOUB Service, roll Filmachlne devel- 
oped and your choice (1) 8 Finerfotos and 
2 professional bromide enlargements; (2) 16 
guaranteed Velox Finerfotos or (3) 8 Finer- 
fotos and one beautiful colored (In oil) en- 
largement, all for 25c coin. Order by num- 
ber. Finerfotos, Rox D-898, Minneapolis, 
Minn. 



CAMERAS, PHOTO SUPPLIES 



FREE I Just out! Rig new. Illustrated 
catalog of nationally advertised cameras and 
photographic supplies by Marks & Fuller (in 
the heart of the photographic industry since 
1860). Read about extra liberal trade-in al- 
lowance on your present camera. Send for It 
today. Marks & Fuller. Inc., Dept. PM-11, 
Rochester. New York. U. S, A. 

RASS Is the camera cross roads of the world. 
Raves you money on the highest-grade cam- 
eras. Ooldl candid camera F:2.9 lens. Com- 
pur shutter, only $:;4..">0. Voigtlander stream- 
lined convertible miniature takes 16 V. P. or 
8 2*4x3H. F:4.5 Anastigmat. only $24.75. 
Voigtlander Superb Reflex, twin lens. Skopar 
F:3.5 Anastigmat, only $67.50. Krilliant 
Reflex F:7.7 lens. A knockout at $7.50. The 
famous Argus candid ramera. F:4.5 lens, post- 
paid $12.50. The above just a few from the 
hundreds of items from the latest and great- 
est Rass Rargatngram No. 231. Write for 
your copy or order direct from the ad. Money- 
back guarantee. Department A-O, Rass Cam- 
era Company. 179 West Madison Street, 
Chicago. 

MAKE Money in photography. Learn 
quickly at home. Spare or full time. Easy 
plan. Previous experience unnecessary. 
Common school education sufficient. Write 
for full information and requirements. Amer- 
ican School of Photography. 3601 Michigan 
Avenue. Dept. 3431. Chicago. 

CAMERAS And supplies. Free Illustrat- 
ed catalog listing everything photographic — 
still and movie cameras, films, lenses — at 
tremendous savings. Hundreds of bargains, 
new and used. All guaranteed. We take 
your old camera or equipment in trade. 
Write now for your free copy of our newest 
money-saving bargain book — just out! Lim- 
ited edition. Hurry! Central Camera Co., 
(Photographic Headquarters since 1899), 230 
So. Wabash. Dept. 8-K. Chicago. 

MIXICAM Storage case, holds 40, 35mm 
rolls. $5.00 value. $1.75 and this ad. Miro- 
tex. 6241 Southwood. St. Louis. Mo. 

PHOTO Enlarger. Automatic. $5.94. Free 
circular. Ideal-X, 122 East 25th Street. New 
York. 

CANDID Camera with case. $4.00 postpaid. 
The Hobby Man. Jefferson. Iowa. 

MAKE Photography a profitable hobby. 
The Photographic Digest tells how. Send 10c 
for sample to 1666 Linden Street, Brook- 
lyn. New York. 

MAKE Money selling snapshots. Com- 
plete instructions. 1800 markets, 10c. Photo 
Markets. 405-P Evans Dldg.. Washington. 
D. C 

GET Inside! Fire lines: parade lanes; 
courts. Photographer's Press Card (like re- 
porters) 25c each. Emery Service, Adam St., 
Pittsfleld. Mass. 

35% DISCOUNT On films. Write Para- 
mount Photo Division, 327 E. 92nd St., 
New York. 

HAVE You a camera? Send ten cents for 
recent number of our big magazine, showing 
how to make better pictures and earn money. 
American Photography, 116 Camera House, 
Roston. 17. Mass. 

INCOME From your camera instead of ex- 
pense. Low cost home course teaches you to 
make photographs for magazines, newspapers, 
advertisers. Tremendous demand. Earn good 
money wherever you live. Free book. Uni- 
versal Photographers, Dept. 104. 10 West 
33rd St.. New York. 

MAKE Money with your camera. New 
book tells how. 46 pages. 50c. Popular Me- 
chanics Press, 200 E. Ontario St., Chicago. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



CLEARANCE Sale— 8mm. 16mm listings. 
Cine. 1"1 Rroadway. Paterson. N. J. 

A SQUARE Deal in 16mm films and sup- 
plies, new and used. Rentals and exchanges 
in some lines. List free. Raid Mountain Ex- 
change. Somers. Conn. 



CENTRAL'S Free, new, money-saving 
bargain book explains latest movie devel- 
opments, offers money-saving bargains In 
cameras, lenses, projectors, films. Used 
equipment taken In trade. Write for free 
copy. Central Camera Company, (Photo- 
graphic Ilea. (quarters since 1899). 230 So. 
Wabash. Dept. 28-K. Chicago. 

16MM EXCEL Motor driven projector, 
100-ft. reel, $3.95. 8 and 16mm. Pop-Eye, 
Retty Roop, "Our Gang" comedies and 
others, 3c stamp for catalogue. Excel Home 
Movies, 622 Madison. Toledo. Ohio. 

LOW Rate 8mm. -16mm. rental, sale li- 
brary. Films shipped anywhere. Silent. SOF 
equipment. Free lists. National Cinema 
Service. .1 West 20th Street. New York. 

"THE World's Greatest Passion Play." 
16mm. Seven reels. Sound and dialogue or 
silent. Superior than Oberammergau play. 
Write Hememvay Film Co.. Church St.. Bos- 
ton. Mass. 

CLEARANCE Sale— 16mm. 8mm listings. 
Cine. 151 Rroadway. Paterson. N. J. 

HARGAINS! 8mm. 16mm. Literature free. 
Elder. Dept. R-38. Chelsea. Massachu setts. 

8-16MM. TITLES. 2c Word. Catalogue. 
Clneshop, 1560 Jackson, Charleston. West 
Virginia. 

FILMS— 8-16MM. List 10c. Spring Films, 
Westboro. Mass. 

35MM. BARGAINS. Shorts, features. 
Lists. Floyds. 36 Franklin St.. Sloan. N. Y. 

16MM. MOVIE Titles to order, lc ner 
word. Wolf. 6858 Stony Island Avenue. Chl- 
cago. 

16MM. FILMS For sale. rent, exchange. 
Bargains in equipment. Free catalogue (with 
sample film 10c. ) Parkway Exchange, 1040 
Eastern Parkway. Brooklyn, New York. 

TALKIE Specials rented, sold. Projectors. 
Simpson. 1275 South Rroadway. Dayton. O. 

JUST Released! 8mm-16mm films Donald 
Duck. Clarabelle Cow, Westerns. Tarzan, 
romedies. features. Special 8mm titling 
board for Unlvex cameras $3.75. Free cata- 
logs. Hollywood Cine Film Distributors, 
Dept. C. 1431-33 No. Highland Ave.. Holly- 
wood. Calif. . 

8MM-16MM MOVIE Cameras $9.95. Film 
54c up. Free circular. Rytom. Dept. C. 
Park Ridge. 111. . 

DKVKY Soumlfllm 3" projector, amplifier, 
speaker, complete $189.50; Lelca camera "G" 
F2 $150: RCA soundfllm 16mm projector 
$198; Victor soundfllm. complete outfit 
$159.50; FUmo No. 75 camera $39.50; pro- 
fessional Eyemo with 4 lenses $350: Cine 
Kodak special $275; 100 ft. 16mm camera 
film $1.98 with processing; Kodak 8mm cam- 
era projector both $43.25; Xewsreel 16mm 
automatic $12.49; Hometalkle converter $9.95 
complete; Coronation. Hindenburg disaster 
movies; 8mm, 9%, 16, 35 silent, soundlse, 
soundfllm. America's largest film library. 
Rentals sent anywhere. Rargaingram; new. 
used equipment. Trades accepted, bought. 
Mogull's, 1944-.T Roston Ro ad. Xew Yor k. 

READY. Rargaingram 230 of Cine values. 
Shrewd buyers, send for your copy. Unques- 
tionable quality of merchandise sold on money 
back basis. Stewart-Warner 16mm. camera 
3.5 lens $18.50. Keystone 16mm. spring- 
driven 3.5 lens $16.50. Kodascope Model A 
projector motor-driven $22.50. Practically 
new Victor 24A sound on film projector. 750 
watt. $525.00 value $275.00. Write to the 
"Camera Crossroads of the World." Rass 
Camera Company. 179 West Madison Street, 
Department A. Chicago. 

LEARX Motion picture theatre business. 
Home-study training; management, advertis- 
ing, projection. Free catalog. Theatre In- 
stltute. Elmlra. X. Y. 

1001 RARGAIXS. Films, cameras, pro- 
jector. Rlork. 154 East 47th. Xew York. 

TALKIXO Films. Sale or rent. Reason- 
able. Rox 156. Virginia. Illinois. 

35MM TALKIES — Shorts 75c. features 
$7.50. Shermco Film Exchange, 6101 Or- 
chard Grove. Cleveland. Ohio. 

16MM CAMERAS, Projectors, all makes 
and models, new and used, big discounts, 
trades accepted, films for rent, sale and ex- 
change. Free illustrated catalog with sample 
film 10c. Garden Exchange. 317 W. 50th St., 
Xew York. 

16-MM-R EQUIPMENT. Real bargains. 
Catalog. O. Tavlor. Rx-234. Corning. X. Y. 

MOVIE Titles on 8 or 16mm film. 2c per 
word. These are sharp, printed titles, pro- 
fessionally made. Minimum order $1.00. 
Cinema Service. Western Springs, HI. 

COROXATIOX 16mm. And 8mm. movies 
75c up. Popular stars 19c up. Free bargain 
lists. Home Movies, Box 32, Easton, Penna. 



25c FOR Postage and handling brings 
free 3 art end titles, sample copy big 32 
page Home Movies Magazine, lists 8mm- 
16mm cameras, projectors, films, etc. Pacific 
1451 Xorth Gardner. Hollywood. C alifornia. 

35M.M. FILMS Rented. 50c weekly' Lists 
3c. Hoffman Film Service. 57 Rroad, Al- 
bany. X. Y. 

15% TO 25% Discount on still or movie 
cameras. Free circular. Paramount Co., 
327 E. 92nd Street, Xew York City. 



RADIOS. SUPPLIES. INSTRUCTION 



PLAXS 18 Distance record crystal sets; 
copy "Radio Workbench" — 25c. Laboratories, 
151 -C Liberty. San Fr ancisco. 

FORMULA For Galena radio crystals. 
dime. Tillotson's. Drayton. South Carolina. 

RADIO Engineering, broadcasting, avia- 
tion and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All ex- 
penses low. Catalog free. Dodge's Institute, 
Ames St., Valparaiso. Ind. 



MUSIC AND MUSICAL INSTRUMENTS 



LEARN "Swing" piano playing. New 
self-Instruction book. Descriptive folder sent 
free. Axel Christensen, 751 Kimball Hall. 
Chicago. 111. 

PLAY Guitar quickly. Fascinating new 
system only 50c. Guaranteed. Century Stu- 
illos. Si:: South Oak Park. Oak Park. Illinois. 

MUSIC Arranged for songpoems; orches- 
tra. Address: Frank Wildt, Lancaster. Penn- 
sylvania^ 

POEMS Wanted. Work guaranteed. We 
publish. Great Eastern. Thomaston. Maine. 

MUSIC Composed to your words. Song 
published. Reginald Relcher. Chatham. New 
Jersey. 30 years church organist. 

LEARN Ranjo. guitar, etc.. by easy meth- 
od. Details free. Xeil Duggan, Mlddleboro, 
Mass. 

COMPOSERS-LYRICISTS, Songs ar- 
ranged, words or melodies, written or revised 
by arranger of "Cherry Blossom Lane." 
"Carolina Moon." "Treasure Island." "Hav- 
ing Wonderful Time." many others. Send 
for details. Harold Potter. 1619(P) Broad- 
way. New York. 

LYRICWRITERS! Composers! Get gen- 
uine fifty-fifty partner to work with. "Col- 
laborator." Suite 102. 729 Yonge St., Toron- 
to. Canada. 

PIAXO: Learn to play quickly. $1.00. 
Fair view Music, Houston. Texas. 

PIANISTS: Free booklet describes meth- 
od Improving your technique, accuracy, sight 
reading, memorizing. Write Dept. 422-H. 
Rroadwell Studios, Bendix Bldg., Los An- 
geles. 

SONGWRITERS— Get "Inside Facts" and 
remarkable special offer. Songwriters Insti- 
tute. 1234-C Broadway, New York. 

SONGWRITERS Professional service. In- 
vestigate. Edw. Madden. 1017 Danforth, 
Syracuse. N. V. 

SONGWRITERS: For best offer and im- 
mediate consideration send your songpoem to- 
day to Standard Song Service. 1412 Great 
Northern Rldg., Chicago. 

RIG Money in popular music. Details free. 
National Music Distributors. Garfield Rldg.. 
San Francisco. 

SONG Poets. 50-50 plan. Instruction book 
free. Song Rureau. S alem. Ind iana. 

SONGWRITERS: Send for free Rhyming 
Dictionary and Writers' Guide. MMM Pub- 
lishers. 637 Studio Rldg.. Portland. Ore. 

SONGS Published, arranged and com- 
posed. Royalty basis. West Coast Music 
Publishing Company. 942 Market Street, 
San Francisco. California. 

SONG Writers. Send for our "Publishing 
Agreement and Arranging Plan." McKinley 
Music Publishers. 1501 E. 55th Ct.. Chicago. 

PIANO Jazz guaranteed by mail In 20 
lessons. Erskine Studios, 810 East 14th St., 
Oakland. Calif. 

WANTED! Lyrics, melodies for songs. 
We arrange, publish, sell. Superior Song 
Studios. Passaic. N. J. 

SONG Poems wanted — Home, love, sacred, 
any subject. Send best poem today for offer. 
Richard Bros., 24 Woods Bldg., Chic ago. 

VIOLIXS — Handmade. Best since Strad- 
ivarlus days. (Curious don't bother.) John 
Lehto. San Pedro. Cal. 

MUSIC Composed to words. Wonderful 
proposition. Bauer Bros.. Oshkosh. Wis. 

WRITE Songs. Big money and reputa- 
tion. Write for information. J. Gordon 
Pub. Co., 201 N. Hoyne Ave.. Chicago. 
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BUSINESS OPPORTUNITIES 



MAKE Beautiful concrete pottery without 
moulds. Color concrete surface with chemical 
solutions. Sample 10c. Hollywood Cement- 
craft. 8527 Wonderland. Hollywood. Calif. 

START Your own business. New profit- 
able field. Men or women. Send postcard for 
free details. L & A Publishing Co., 321 
North Center. Hloomlngton. 111. 

SMALL Inventions wanted by manufactur- 
ers. I'll help you sell your invention. Stan- 
ley Hull, M-7829 Euclid Avenue, Cleveland. 
Ohio. 

FORMULAS— Fast selling products. Guar- 
anteed. Laboratory tested. Lowest prices. 
Catalog free. Kemlco. 55H. Park Ridge, 111. 

WHKRE To buy almost anything manu- 
factured in TJ. S. 25c coin. Murray, Box 
110. Aberdeen. S. P. 

SELL Fried pies to cafes, grocers. For- 
mula in detail $1. Boi 21.11. Amarillo. Tex. 

SELL Zerpid. new plant fertilizer. 25c. 
Sanqulst Co., Pomeroy. Iowa. 

WANTED — Inventions, ideas, metal stamp- 
ings, manufacturing, consider anything prof- 
itable. Fralzer. 2937 Walnut. Kansas City, 
Mo. 

START Little business anywhere. Make 
money. No canvassing. Dunn. Box 74, 
Ionia, Michiga n. 

SIGNS, Name plates, mottoes easily made. 
Samples, instructions 10c. Clark. Ellwood 
City. Pa. 

INVENTORS— Small ideas may have large 
commercial possibilities. Write us for free 
book. "Patent Guide for the Inventor" and 
"Record of Invention" form. Delays arc dan- 
gerous in patent matters. Free information 
on how to proceed. Clarence A. O'Brien & 
Hyman Berman. 582 Adams Building. Wash- 
lngton. D. C. 

PUBLISH A magazine of your own. Start 
a mail order business on small capital. In- 
structions and sample of magazine 10c (coin). 
Dickson Bureau, 2221 Mahon St.. Pittsburgh, 
Pennju 

$100 STARTS "Chain" of chewing gum 
and confection vending machines. Steady cash 
income. Details free. Robblns Co., 1111P 
DeKalb Ave.. Brooklyn. New York. 

OPPORTUNITIES, Ideas, plans, scrrets. 
Book 50c. Kullsh, Box 806, Mason City, 
Washington. 

HAVE A fine business-profession. Quickly 
become a collection expert. Very profitable. 
Free details. Cole Associates. Syracuse, New 
York. 

BOOKS. Chock full of money making ideas, 
formulas, plans, information. Free literature. 
Sealect Sales, 1144 St. Lawrence Ave., Bronx, 
New York. 

WHY Not be your own boss? Operate col- 
lection agency by mail at home. Circular 
free. Hant Publishing Service. 516 Federal, 
Pittsburgh. Pa. 

PROFITABLE Opportunities. Operating 
mailorder! Local! Home business! Write, 
Service Malls. Grand Marais. Mich. 

YOU'LL Like resilvering mirrors, auto- 
parts, reflectors. Making chipped glass signs. 
Write. Sprinkle. Plater, 127. Marlon. Ind. 

HOW And where to obtain capital fully 
explained, free particulars. Star Service, 
Wapakoneta. Ohio. 

I MADE Over $50,000. Started with 
$1.00. You have the same opportunity. I 
will show you how It was done. Details 
for stamp. Perls, Box 53, East Rochester, 
N. Y. 

100 PROFITABLE Mail order and local 
plans. Gilbert Supply, 1107 Broadway, New 
York. 

DOLLARS-BY-MAIL! To win — "You 
must do something different" — New! Honest! 
Safe! 6000 word folio — "A Paying vs. a 
Playing Mail Business" — 3c. Dr. Swearingen, 
Station "S." Los Angeles. California. 

REAL Estate offers industrious people 
wonderful opportunity. Complete course $2.00. 
New sales ideas. Folder free. International 
Research Bureau. 1650 South Sherman. Den- 
ver. Colorado. 

KKY Tags and dog collar plates. Amer- 
ica's finest. 25c coin. Sensational photograph 
free. Satisfaction or moneyback. J. D. Irwin. 
P. O. Box 262. Portsmouth. Va. 

POSTAL Brings Mail Order Dealer's mag- 
azine. Sunflower Mailers, 1202 Mathewson, 
Wichita. Kansas. 

MANUFACTURE Polish pads. Big prof- 
its. Instructions 25 cents. Guilford Special- 
ties. Aurora. Nebr. 

MAKE Artificial marble, glossy tiles, un- 
canny. Tabletops. plaques, floors, whetstones, 
novelties. Hard, fireproof, inexpensive, ce- 
ment secrets. Brilliant tile and liquid rubber 
samples 3c. John A. Payn. 915 Grande Vista 
Avenue. Los Angeles, Calif. 



FREE — Sample big moneymakers. No 
canvassing. Stamp appreciated. Chic-Craft 
Industries. 557 Mithoff. Columbus. Ohio. 

BIG Paying business at home, no canvass- 
ing. Free particulars. "Kermish," Ashley, 
Pa. 

RAISE Giant mushrooms! We buy! Start 
cellar, shed. Book, pictures free. United. 
3848 Lincoln Ave.. Dept. 09. Chicago. 

STOP Squealing— Start crowing!! Work 
morning3 home — drive to country — "movies" 
— afternoons!! Unusual "plans." No can- 
vassing! Prepare for surprise! Folio-A. 
Station "D." Los Angeles. 

PROFITABLE Mall or local business. 
Repeats. Sample product, full details 25c. 
Beauty G low, Sorento. Illinois. 

FREE "Booklet 1937 plans. $100 weekly 
spare or full time. Wyman. 912 Charlotte, 
Mishawaka. Indiana. 

"4-IN-l" Household necessity. Everybody 
buys! One piece metal. Homemade. Won- 
derful moneymaker. Thousands sold Europe. 
Blueprint, pattern $1 money order. Satisfac- 
tion guaranteed! Jonckheere. 52 Mellery Str., 
Brussel 2. (Belgium). 

BIG Pay. clipping newspapers: lmesti- 
gate. McArthur. Drawer 339-5. Butte. Mont. 

DO You want money and a business? Send 
25c for a copy of Folio S-4 "Selected Notes 
and Formulas From the Handbook of a Suc- 
cessful "Mixer"." You receive in addition 
other material of interest and value. W. O. 
Blrchfleld. Mayo. Florida. 

FREE! Our new book describing many 
money-making plans. Write to Continental 
Service. 291 McLean Avenue, Yonkers, New 
York. 

WE Start you in business, furnishing out- 
fits and Instructions, operating "Specialty 
Candy Factory" home. Men and women, 
earn $25.00 up to $60.00 weekly, all or spare 
time. Booklet free. W. Hil Iyer Ragsdale, 
Inc.. Drawer 4. East Orange. N. J. 

BUILD Your own business — Janitor's sup- 
plies. Apartment houses, mills, big offices, 
schools — everywhere there are many people. 
Steady, permanent. All or part time. New 
ideas and preparations you control. Learn 
how for dollar. Milton Manufacturing. Desk 
P. Drexel Bldg. . Phi l adelphia. . 

FUN And profit making new household spe- 
cialty out of wood. Skill easily acquired. 
Painting and preparing principal job. Sells 
from your home or work shop. Big demand. 
We supply plans for making and for profit- 
ing. Stamp for circular. Craft Service Co., 
120 Central. Athol. Mass. 

MAKE Money! Casting bookends. novel- 
ties. Special beginners offering set rubber 
molds, instructions. $5.00. Colonial Art 
Products. Perry. New Hampshire. 

PROFIT With new products. Make, sell, 
repeat. Analysis. Research. Guaranteed for- 
mulas. Biggest catalog free. Special prices, 
leads. Gibson Laboratory, Chemists, 
BD-1142 Sunnyside. Chicago. 

CAN You drive? Make $70 up. weekly. 
No selling. Complete details $1.00. ABN, 
1600 Denlson, Cleveland. Ohio. 

WORLD'S Champion mail order plan. 
Pays big anywhere. Try it. Write. Madison, 
2535 Burling. Chicago. 

LIQUID Marble — anyone can make! Col- 
orful, glazed! Moulded, brushed, sprayed. 
Rubberlastic moulds. Composition flooring. 
Big money in these! Particulars free. Mar- 
blelzlng Service. Edwardsville. Illinois. 
. OPERATE Chain world's finest money 
making vending machine. Sells four prod- 
ucts — same time. Instant success! Small 
capital — profits immediately. No curiosity 
seekers. Penny King, 1233 Chouteau, 
St. Louis. 

TAKIGRAFIC— Shorthand complete $1.00. 
Folder-lesson 10c. Simmons, Rocky Hill, 
Conn . 

MONEY Making chances offered in the 
Key to Business Opportunities. Free. 
F. Spindler, 4628 McPherson. St. Louis, 
Mo. 

CANNED Oysters containing valuable 
pearls. Details stamp. Ralph Brooks. Ar- 
kansaw. Wis. 

LEARN Marblelzlng; crystal cement mixed 
with water, sets solid in 30 minutes. Nov- 
elties, yard ornaments, tables. Interior, ex- 
terior decorations. Strictly waterproofed, 
stainproof. Learn mold making, liquid rub- 
ber, sets solid any thickness, in four hours. 
Free samples. Cowell Institute. Grayling, 
Mich. 

WANTED— 500 Journalists, advertising 
people. Substantial earnings possible. Seltz, 
236 North Clark. Chicago. 

MANUFACTURE Ten fast sellers from 
Benzync Crystals. Sample 14c stamps. 
Western Reserve Laboratories, 6615 Denl- 
son Ave., Cleveland, O. 



WHERE To buy at lowest wholesale prices. 
Information free. Yorena. Box M-312, Bay- 
onne. N. J. 

MOST Sensational money makers in years. 
New plans that are hot off the fire! Start 
mailorder! Home business! Sure big profit 
makers. Particulars free. Rico Service, 
Pent, li". Box 744. Charleston. W . Va. 

START Your own neon shop. Write about 
our training school. Neon Glo-Sign Manu- 
facturlng Co.. Moose Lake. Minnesota. 

WORK With plastics. Experimental kit 
with generous quantity of material $1. 
I'laskit. Box 108. Toledo. Ohio. 

REPRESENT New adjustable window 
sash balance. Two million sold In Califor- 
nia. Immense possibilities anywhere. Be- 
come factory representative in protected ter- 
ritory. Must have building experience and 
famish references. Invest in a small stock. 
Big returns. P. O. Box 742. West Branch, 
Los Angeles. Calif. 

MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories, 1950W 
Broad. Richmond. Va. 

RAISE Needed business capital. We show 
you how. Write fully. Enterprise Bureau, 
Syracuse. N. Y. 

DELAWARE Charters: Complete service 
$35. Submitted forms. Chas. G. Guyer, 
Inc.. Wilmington. Delaware. 

$12,184. PROOF How was made nine 
months. Legitimate. "Extra Money" Maga- 
zine. dime. Long Industries. Elkhart. Ind. 

START Little business anywhere. Every- 
thing furnished. No canvassing. Maywood, 
PM-92.". Broadway. New York. 

CASH Every week clipping and preparing 
news items for publishers. Simple, fasci- 
nating work. Experience unnecessary. Stamp 
brings information. Division 55, National 
Press, 3923 West Sixth, Los Angeles. Cal- 
Ifomia. 

"SCHEMER." Monthly Magazine, Alli- 
ance. Ohio, prints schemes, tips. Ideas, for- 
mulas—big winners — $10,000 to $25,000 re- 
ported. 39th year; $1.00. Special: Trial six 
months only 30c. 

MANUFACTURE Newest profit-making 
specialties from guaranteed formulas, trade 
so rex. analyses. Complete chemical serv- 
ice. Charges most reasonable. Interesting 
literature free! Miller, Manufacturers' Chem- 
lst. Tampa. Florida. 

INVENTION Finance Magazine. 80-G 
Wall Street, New York. Year subscription 
60c entered upon promise to pay on receipt 
of first copy. 

SUCCEED With your products. Make-sell 
them. Formulas. Processes. Accurate an- 
alyses. Catalog free. B. Thaxly Company, 
Washington. D. C. 

PLASTEX Industries offer industrious men 
an opportunity to start a business of their 
own. manufacturing art goods, novelties and 
utility products in Plastex and marble imi- 
tation. Me material makes regular 10c store 
sellers. Rubber moulds furnished for speed 
production. Small investment brings big re- 
turns. Since the crash, low priced goods are 
needed and this line meets the demand. In- 
teresting booklet mailed free. Plastex In- 
dustries, Dept. A, 1085 Washington Avenue, 
New York. 

SELL By mail. Books, novelties. Bar- 
gains! Big profits! Particulars free. B. Elfco, 
4,'iS North Wells. Chicago. 

CHARTERS: Delaware: best, cheapest; 
free forms. Colonial Charter Co., Wllming- 
ton. Del. 

POPCORN. Crispette. carmelcrlsp, potato 
chip, salted nut machines. Long Eakins. 
1960 High St.. Springfield. Ohio. 

ARTIFICIAL Marble sanitary flooring, in- 
structions covering wood or cement flooring 
% inch thick, fireproof, all colors, low cost, 
ornamental casting, concrete, plaster, papier- 
mache, garden furniture, statuary, flexible 
molds, particulars free. Chris Mahler, 
Elmont. N. Y. 

FREE Booklet describes 107 plans for mak- 
ing $20-$100 weekly, in home or office, busi- 
ness of your own. Elite Co., 214 Grand St.. 
New York. 

MAIL Order business is your opportunity. 
Many began small, now earn thousands 
yearly. No personal contact. Boundless op- 
portunities. Have had over 30 years experi- 
ence; will help you succeed. Send 25c for 
valuable booklets, none free. B. Breniser, 
257 South 21st. Philadelphia. 

I WANT To send you proof of the won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today. F. W. John- 
son, Manager Classified Advertising, 200 E. 
Ontario St., Chicago. 111. 
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MONEYMAKING OPPORTUNITIES 



PHOTOGRAPHY For pleasure anil profit. 
Prepare for profitable business or fascinating 
hobby at home. Previous experience unnec- 
essary. Common school education sufficient. 
Write for information and requirements. 
American School of Photography, 3001 Mich- 
igan Ave.. Dept. 344-C. Ch icago. 

IMPORTED Wall hangings. Profitable 
home business. Complete $1. Shrico. Cash- 
ton, Wisconsin. 

AMATEUR Cartoonists— Win $25.00. No 
drawing ahiiity necessary to win. 26 prizes 
in all. Rush name on i>osteard for valuable 
tips on "How to Make Money With Simple 
Cartoons," cash prize entry blank and rules. 
Send no money. Cartoonists' Exchange, 
Dept. C-98- B. Pleas a nt Hill. Oh io. 

AFTERNOONS Free! Work mornings 
home — drive to rountry — "movies" — after- 
noons! No convassing! Prepare for surprise! 
Follo-B. Station "I)." Los Angeles. 

MONEYMAKING. Profitable, home vvork, 
snare time work offers. Write today. Katz. 
Jj!5J N. Kimball. _Chioago. 

START Home manufacturing business. Rig 
formula catalog 3c. Kemlco, 198, Park Ridge. 
111. 

LIKE To draw? Earn up to $3". week, 
spare time, copying cartoons for advertisers. 
Ad-Servlce. Argyle. Wis. 

EARN Honey mailing circulars. Proposi- 
tions 10 cents. Lapage. 412 Pine. St. Louis. 
Mo. 

BOOKS Covering hundreds of .subjects. 
Big catalog for He postage. Popular Mechan- 
ics Press, Room (C37). 200 E. Ontario St.. 
Chicago. 

BUILD Profitable business. Latest guar- 
anteed formulas. Expert research, analysis. 
Write for information. Industrial Institute. 
Box 3680-AZ, Mdse, Mart Station. Chi cago. 

BIG Profit, make homemade candies. Any- 
body, anywhere. Recipes and proven selling 
methods $1.00. The Candy Jar. Box 107, 
Corslcana. Texas. 

ANALYSIS. Research. Newest guaranteed 
formulas. Biggest catalog free. Special 
piices, leads. Gibson Laboratory. Chemists, 
CS-1U2 Sunnyslde. Chicago. 

EARN $100.00 Monthly, in spare time, at 
home. California Earthworm Farms. La Can- 
ada. California. 

MAIL Trade Guide — Other money-making 
propositions. 10c Sanvoy. Arlington . Ky. 

MAIL Sale Advertiser 3 months 10c. De- 
vlne. MS20 Wrlgh twoo d Are.. Chica go. 111. 

HUNDREDS Amazing big moneymaklng 
secrets. No canvassing. Folder free. Her- 
man System. 451 S. Massillon. Ohio. 

MONEY" For you— A legitimate, honest 
idea that will make you a comfortable living. 
Plan and full particulars by mail on receipt 
of one dollar bill. Grant. 277 Broadway, 
New York. 

MAKE $25-$75 Weekly with your own bus- 
iness. Details free. Texas Sales Office. 
Weslaco. Te xas. 

TURN Spare time Into rash with type- 
writer! 3c stamp brings details. Ace, 
TPM-3, 322 Empire Blilg.. Birmingham. Ala. 

VALUABLE Moneymaklng opportunities, 
book 25c. Literature free. Harvey Teeple, 
Decatur. Ind. 

10.000 MONEY- MAKING Formulas. Telia 
you how to make and sell almost everything 
under the sun: cosmetics, mucilage, anti- 
freeze solutions, battery solution, bever- 
ages, cheese, chewing gum. cleaning prepa- 
rations, extracts, hair preparations, inks, 
bluing, leather polish, mirrors, perfumes, 
polishes, typewriter ribbons, carbon paper, 
washing powders, liquid soap, and hundreds 
of other profitable articles. $1 postpaid. 
Popular Mechanics Press, Room (C37). 200 
E. Ontario St.. Chicago. 

MOULDS — Guaranteed — for casting toy 
soldiers, Indians, trappers, warships, sinker 
moulds. 244 kinds. Send 5c for illustrated 
catalogue. Henry C. Schiercke. Spencer 
Road. Ghent, X. Y. 

10c BRINGS Copy National Mail Order 
News. Box 1773PM16, Roanoke. Virginia. 

NEW Brush plating outfits for auto parts, 
reflectors, etc., connect to a battery, no 
tanks used. Almost as simple as painting. 
Good income plating and silvering mirrors, 
low cost. Free proof. Gunmetal Co., Ave. N, 
Decatur. 111. 

NEW Mailorder and local opportunities. 
Merchants Sales, 617M North Second, Mil- 
waukce. Wis. 

107 PLANS For making $20-$100 weekly 
In home or office business of your own. De- 
scriptive booklet free. Elite Co.. 214 Grand 
Street. New York. 



FORMULAS. PLANS. ETC. 



SELECTED Formulas. Cosmetics, insecti- 
cides, inks — anything. $1 each. Gordon, 
21001 Fenkell. Detroit. Mich. 

GUARANTEED Formulas— New fast sell- 
ers. None better. Lowest prices. Catalog 
free. Kemlco. 49H. Park Ridg e. 111. 

MAKE Bleach water. Formula 50c. 
Capotosto. 1707 Cranston St.. Cranston. R. I. 

MONEY Making formulas 2c each. Send 
for list. Ben Buller. P. O. Box 211. Hen- 
derson. N. C. 

1938 MONEYMAKERS. 25 Formulas 50c. 
Fay Smith. 319 Utica St.. Waterloo, la. 

ICELESS Ieet Colder! Cleaner! Cheaper! 
Instructions. 25c. Duffy. Covington. Ky. 

ANALYSIS. Research. Newest guaranteed 
formulas. Biggest catalog free. Special 
prices, leads. Gibson Laboratory. Chemists, 
BD-1142 Sunnyslde, Chicago. 

THREE Mirror formulas. $10.00. Silver, 
gold, gunmetal. Write for information and 
samples. Nashville Mirror and Sign Co.. 179 
3rd Ave. N. Nashville. Tenn. 

500 MONEYMAKLNG Formulas 25c. De- 
scriptive literature free. Harvey Teeple, 
Decatur, Indiana. 

SOILLESS Agriculture, raise tomatoes, 
potatoes, flowers, etc.. in shallow tank of 
water containing 21 chemicals. Tomato vines 
20 feet, bear for year, 20 pounds per vine, 
quality better than soil grown. Instructions, 
formula $1.00. Purdy's Chemicals. 1852 E. 
Slauson Ave.. Los Angeles. 

MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories. 1950W 
Broad. Richmon d . Va. 

MOTOR Oil 2c per gallon. You can re- 
claim used oil. no machinery required. One 
cheap chemical used. Formula 25c. George. 
285 E. Queen. Philadelphia. Pa. 

NO More ice bills. Ice Ola keeps food 
cool. Formula 25c. George, 285 East Queen, 
Philadelphia. Pa. 

CERTIFIED Formulas, best science can 
produce for making popular, biggest-selling 
specialties. All lines. Before buying for- 
mulas, get my valuable "Eye-Opening" lit- 
erature, including free subscription to Mil- 
ler's Monthly Messenger. Miller, Chemist. 
1708-A. Tampa. Fla. 

SUCCEED With your products. Make-sell 
them. Formulas. Processes. Accurate an- 
alyses. Catalog free. B. Thaxly Company. 
Washington. TV_C. 

FORMULAS— Latest monev makers. Lit- 
erature free. Belfort. 4042 N. Keelcr. Chi- 
cago; 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press, Room (C37), 200 E. Ontario St., 
Chicago. 



CHEMISTRY 



3 RESEARCH Experiments— 25c. Key- 
stone Laboratories. 149 Gladstone St.. Phila- 
delphla. Pa. 

FREE Chemistry catalog. Supplies at 5c! 
Equip complete laboratory. Send 3c for post- 
age and handling. Kemkit Scientific Corp., 
397P Bridge Street. B ro oklyn. New York. 

ANALYSIS. Research. Newest guaranteed 
formulas. Biggest catalog free. Special 
prices, leads. Gibson Laboratory, Chemists. 
CT-1142 Sunnyslde. Chicago. 

CHEMICAL Units for experimental chem- 
istry. 40 assorted units in a durable alumi- 
num cabinet for $2.00. Send for list of con- 
tents. Fales Units, Inc.. 72 Gold Street. 
New York City. 

RUBBER Latex. Dime brings literature, 
twenty experiments. Eastern Latex Labs.. 
Box 53. Canton. Mass. 

CHEMICALS. Laboratory glassware, ap- 
paratus. Send 3c for catalog CP. Biological 
Supply Company. 1176 Mt. Hope Avenue, 
Rochester, New York. 



AGENTS WANTED 



AGENTS Make 200% profit selling 
"Push." New product. Amazing possibili- 
ties. Sample. 25e. Details free. T. R. Gibbs 
Co.. 207 B St. N. E.. Washington, D. C. 

CHRISTMAS Cards! Absolutely finest as- 
sortment. Big profits. Write for samples. 
Robinson Cards. 338 Orange. Clinton. Mass. 

300% PROFIT In new perfected (1937) 
quick action self-starting cigar lighter. No 
flint or friction. What makes It light? No 
wind can blow it out. Retails 50c. Costs 
you $2 a dozen. Sample and sales plan 25c. 
New Method Co., New Method Bldg., Box 
PM-56. Bradford. Pa. 



GENUINE Remington portable typewriter 
for 10c a day! Men wanted to take orders for 
this remarkable bargain. M. N. Rand, Rem- 
ington Rand, Inc.. 315 Fourth Ave., Dept. 
H-50H, New York. 

STRANGE Ironing cord and stand! Save 
electricity. Abolish scorching and lifting. 
Can't kink or snarl. For telephones also. 
Big free offer. Sales guaranteed. Samples 
furnished. Neverknot. Dept. 8-A, 4525 Ba- 
venswood. Chicago 

SENSATIONAL Summer seller. Sells for 
J.'i.UO every home— you make $2.00 each sale. 
Good for $20.00 a day until September 27th. 
Send name quick for facts and free sample 
offer. L. B. Patterson. 510 Tenth St., Des 
Moines. Iowa. 

CANVASSERS Buy household products 
cheaper. Your own literature. Latest deals. 
Paty Co.. Dept. B. Soinervllle. Mass. 

SELL Only (3) wool reversible Chenille 
rugs to get yours free. No limit to number 
you may sell. Sample 27x50 inch $2.55. deliv- 
ery paid 3 parcel post zone. Return in five 
days for any reason, money refunded. Extra 
large and odd sizes made to order, forty color 
selections. Write for full details. The Orlen- 
tal Rug Company, Lima. Ohio. 

PORTRAIT Agents Including foreign coun- 
tries. Lowest prices portraits, frames. Cat- 
alog free. Picture-Man Friedman. "Dept. 9, 
528 Cornelia. Chicago. 111. 

BIG Money. Fast sales. Your own busi- 
ness. Dunn. Box 74. Ionia. Michigan. 

MONEY In butterflies, moths. See Sln- 
clair Display Advertisement on page 12A. 

AGENTS Make flavors, lotions, shampoos, 
medicines — 08 products. Your name on la- 
bels, materials supplied. Quality Company, 
F-20030 Russell. Detroit. Michigan. 

STARTLING Gas saving device, fastest 
selling an t bile sensation. Splendid mon- 
eymaker. Write now. Donneberg's, 820 N. 
Corinthian. Philadelphia. Pa. 

YOU'LL Like resllverlng mirrors, auto- 
parts, reflectors. Making chipped glass signs. 
Write. Sprinkle. Plater. 128. Marlon. Ind. 

TRANSPARENT Neon-like signs. 4c— 
retails 25c. Celluloid pricing sets. 50% 
commission. Sample free! Lowy, Depart - 
inent 720. 8 W. Broad way. N. Y. 

LOCAL Agents wanted to wear and dem- 
onstrate free suits to friends. No canvass- 
ing. Up to $12 In a day easy. Experience 
unnecessary. Valuable demonstrating equip- 
ment, actual samples free. H. J. Graves. 
Pres., 1300 Harrison. Dept. W-817. Chi- 
cago 

NEW Soapless cleaning discovery! Amaz- 
ing seller homes, everywhere. Sales guaran- 
teed. Free sample. Chicago Products, 
D-.'WBS Avondale. Chicago. 

450% PROFIT In perfected (1937) quick 
action automatic gas lighter. No flint or 
flame. Lights gas instantly. Retails 25r. 
Costs you $1.00 for dozen or $8 for 12 dozen 
postpaid. Sample 10c. New Method Co., 
Box PMO-50. Bradford. Pa. 

EVERYONE Wearing glasses needs 25c 
Item. Sample 10c. Box 107. Seward. Nebr. 

BEST Seller of the year. Mercury Malls, 
Box 51, Ottumwa, Iowa . 

IF You need money — Here's a genuine op- 
portunity to make up to $45.00 in a week. 
Operate grocery route business from your own 
home. I send everything: no money risk. 
Automobile given as bonus. Details free. 
Albert Mills. 2370 Monmouth. Cincinnati. 
Ohio. 

DISTRIBUTORS — Welding tool. 300% 
profit. "Arrow." 43H8-W Warren. Detroit. 

NEW Items, universal appeal, steady In- 
come, investigate. Orahood Sales, West 
Mansfield. Ohio. 

CHRISTMAS Card bargains. Sell 50 per- 
sonal Christmas cards for $1. All beautiful 
folders with customer's name inscribed. Lib- 
eral commission. Free samples. Also mar- 
velous value $1.00 box assortments. General 
Card. 400 S. Peoria St.. Dept. F-54, Chicago. 

SELL 8x10 Hand colored photographic en- 
largements, simulated leather framed. Sells 
for $1.25. 50c cash commission. Get free 
particulars for sample outfit. Economy Stu- 
dios, Dept. 2908. 150 Nassau Street. New 
York. 

MEN! Women! Luminettes — Electrified 
real wax candles with novel flame. Brand 
new. No competition. Instant seller to 
homes, stores and shops. Liberal commis- 
sions. Protected territories. P. J. Neuman, 
Room 1614, 9 Rockefeller Plaza. New York. 

500% PROFIT! Gold reflecting letters for 
store windows. Large sizes lc. Free sam- 
ples. Modernistic Sign, B-3004 Lincoln 
Ave.. Chicago. 
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SEVERAL Territories open for agent- 
distributors. Profitable, fast-selling line. 
Write Sevaco Products Co.. 906 Main St.. 
Cincinnati. Ohio. 

PROFIT With new products. Make, sell, 
repeat. Analysis. Research. Guaranteed 
formulas. Biggest catalog free. Special 
prices, leads. Gibson Laboratory, Chemists, 
BD-1142 Sunnysld e, Chicago. 

RE-NU Automobiles, woodwork like mule, 
samples. Other products, agents wanted. 
P. O. Boi 7«8. Waco, Teiaa. 

MAKE Extra money spare time showing 
my "Exclusive Selections" $1 assortment 21 
Christmas folders. You make 50c a box. 
Seven other Christmas bargains. Engraved 
holiday stationery. 50c. Gift wrappings. Write 
free samples. Schwer. Dept. :i8, Westfleld, 
Mass. 

SENSATIONAL New zipper clothesline. 
Instant demonstration — sure sale. Free big 
money plan. Dunn Bros., Hempstead. N. Y. 

$5.00 HOl'HLY ! Amazing electric saving 
invention. Free sample. Iron-So-Ezee. Mt. 
Washi ngt on. Ohio. 

THYDRO-X (Extra miles). Fast seller! 
A money-maker! Up to 500% profit! Tre- 
mendous market! Year round seller! The 
bank account builder! Particulars free. 
Thermo- 1* Works. Peoria. 111. 

EARN Cash quick! Sell double value 
Christmas cards. Master creations personal 
cards, stationery. 7 different assortments, 
retail fiOc up. Make up to 100%. Experience 
unnecessary. Samples free. Wallace Brown. 
225 Fifth Ave.. Dept. 1 10, New York. 

BNORMOUS I'rcilits selling Mexican feath- 
er pictures. Size 4x9", retails $1.00. costs 
you $2.64 dozen including duty. Free partic- 
ulars. Sample 30c stamps. Marquez, Apar- 
tado 1176-P. Mexico City. Mexico. 

JO BO Rubber bow ties. Excellent side- 
line. Jo Bo Products Co., 3402 School St., 
Pes Moines. Iowa. 

AGENTS. Sell metal Social Security plates. 
Send 10 cents for samples and details. G. W. 
Reese, 1218 English Avenue, Indianapolis, 
Ind. 

STARTLING Invention — Liquid dispenser. 
Fast seller. Circulars free. Chandler, 6557 
Yale. Chicago. 

LEATHER Neckties— Big profits for sales- 
men. Look finer than silk. Cleaned with 
damp cloth. Always look new. All styles, 
colors. Sample tie and sales outfit 50c. 
Nil-Mode Ties, 1337-A North Twelfth. Mil- 
waukee. Wis. 

$10.00 DAY And expenses easy, selling 
unique car washing device. Pocket sample. 
Sells by sight to service stations, fleet own- 
ers. No demonstration necessary. BB Chem. 
Co.. Box 418. Gainesville. Tex. 

BIG Money applying gold Initials on au- 
tomobiles. Easiest thing today. Free sam- 
ples. Also, sideline salesmen for name 
plates and tire cover transfers. "Ralco," 
i::il"> Washington. Boston. Mass. _ 

MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extrarts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories, 1950W 
Broad. Richmond. Va. » 

AGENTS: Smash go prices. Santos coffee 
12c lb.. 4-oz. vanilla 8%c. Razor blades 10 
for 8V4c 100 sticks chewing gum 12c. 
Christmas cards. 21 in box. 14c. 150 other 
bargains. Premiums. Experience unneces- 
sary. Carnation Co.. PO. St. Louis. Mo. 

90c PROFIT On $1.00 sales. Cleaner for 
autos, metal and glass. Your name on la- 
bels. Free sample. Write. Instant Kleen 
Lab.. Dept. E. Dayton. Ohio. 

15.000 PROFIT Making formulas. Fol- 
lowing and many others: Accidents and emer- 
gencies, agriculture, alloys and amalgams, 
artist's materials, beverages, cements, glues, 
pastes, mucilages, bleaching, renovating, col- 
oring metals, dyeing glass, heat treatment 
of metals, household formulas, ice cream, 
confectionery, chewing gum, lapidary work, 
exterminating vermin, lubricants, paints, 
varnishes, photography, condiments, canning 
formulas, rubber, soap, candles, soldering, 
toilet preparations, perfumes, waterproofing, 
firepronflng. writing materials. $5.50 post- 
paid. Popular Mechanics Press, Room (C37), 
200 E. Ontario St.. Chicago. 

CHRISTMAS Cards— 50 beautiful folders, 
name Imprinted, cost 65c. sell for $1.00. 
Marvelous 21-rolder assortments sell for 60c 
and $1, pay you 100% profit. Be first with 
this great new 1937 line! Extra bonuses 
for early sales. Samples free. Start now! 
New England Art Publishers, North Abing- 
ton. 256. Mass. 

SELL Novelty fun cards, novelties, etc. 
Samples 10c. National, Box 500M, Cincin- 
nati. 



NEW Brush plating outfits for auto parts, 
reflectors, etc., connect to a battery, no 
tanks used. Almost as simple as painting. 
Good income plating and silvering mirrors, 
low cost. Free proof. Gunmetal Co., Ave. H, 
Decatur. 111. 

MAKE More money taking orders: Shirts, 
ties, hosiery, raincoats, uniforms, dresses. 
Sales kit free! Experience unnecessary. 
Nlmrod Company, Department 8, 4922-28 
Lincoln Avenue. Chicago. 

GOLD Reflecting window sign letters. 
Penny each. Large sizes. Easily applied. 
New styles. Absolutely beautiful. Free sam- 
ples. Atlas Sign Works, 7941 Halsted, Chl- 
cago. 111. 

BIG Money and fast sales. Every owner 
buy-3 gold initials for bis auto. You charge 
$1.50, make $1.45. Ten orders dally easy. 
Write for particulars and free sample. Amer- 
ican Monogram Company, Dept. 40, Dunellen, 
N. J. 

SUCCEED With your products. Make-sell 
them. Formulas. Processes. Accurate an- 
alyses. Catalog free. B. Thaxly Company, 
Washington. I). C. 

ENGRAVED Name plates, numbers, signs, 
etc., easily sold, profits large. Brett Bros., 
Winthron. Mass. 

FREE Sample — Amazing cleaner; sells 
homes, taverns, everywhere. Big profit — fast 
repeater. Betco. 5007 Irving Park. Chicago. 

GENUINE Gold letters for store windows. 
Easily applied. Free samples. Liberal offer 
to general agents. Metallic Letter Co., 
438-B North Clark. Chicago. 

AGENTS — Opportunity to make money; 
book containing 107 successful business plans; 
home or office; send for free introductory 
booklet. Elite Co.. 214 Grand St.. New 
York. 

WANTED— District purchasing agents. No 
experience or money required. Write Pur- 
chasing Manager. 174 N. Halsted, Chicago. 

DO You want agents for your proposition f 
Your ad in this space will place your mes- 
sage before hundreds of men seeking fast- 
selling products. My folder "How to Secure 
Agents" is filled with proof. I'll gladly 
send you a copy free. F. W. Johnson, Man- 
ager Classified Advertising, Popular Me- 
chanics Magazine, 200 E. Ontario St., Chi- 
cago. 

PROFITABLE Home business. Legiti- 
mate. No canvassing. Maywood Publishers, 
P-923 Broadway. New York. 



HIGH-GRADE SALESMEN 



NEW Type repair section for saving tires. 
(Patents pending). Demonstrators months 
ago deliberately removed test sections, used 
repair, still using these tires. Furnished 
with superior solvent. Applied almost in- 
stantly, stays permanently. Higher and high- 
er prices crude rubber and tires make this 
repair more valuable. Manufactured by re- 
liable manufacturer. Wanted, distributors 
and dealers. Write Western States Mfg. Co., 
Sioux City, Iowa. 

IMMEDIATE Openings for ambitious men! 
Wear, introduce "Fairbanks" tallored-to- 
measure clothes, make up to $10 in a day. 
Experience unnecessary. Rnnus suit offer. 
Low prices. Quick sales. Free outfit. Per- 
monent! Fairbanks Company. 2305- A Waban- 
sia, Chicago. 

RK MI NT; TON Rand will employ local rep- 
resentatives for portable typewriter division. 
No experience or investment. Unusual oppor- 
tunity for reliable man. Write M. N. Rand, 
■115 Fourth Ave.. Dept. H-50A. New York. 

BOON To pedestrians. Lev-L-Lok, "The 
Locked Up Lock." Non -competitive. Elim- 
inates projecting hazards on horizontal steel 
door closures, easily installed. Salesmen, 
distributors wanted. Lovatt & Badcliffe. 937 
E. 26th Street. Paterson, New Jersey. 

WANTED — Men for good paying work with 
a large shoe company. Good pay every day. 
Free shoes as bonuses to "go-getters." No 
experience needed. Complete sales outfit sent 
free. Write Consolidated Shoe System, Dept. 
G59. Chippewa Falls. Wis. 

DON'T Be a job hunter. Start your own 
business on our capital. No hard times; no 
lay-offs; always your own boss. Hundreds 
average $3,000 to $5,000 annual sales year 
after year. We supply stocks, equipment on 
credit. 200 home necessities. Selling experi- 
ence unnecessary. Wonderful opportunity to 
own pleasant, dignified, profitable business 
backed by world wide Industry. Write Raw- 
leigh. Dept. H-U-PPM. Freeport. 111. 

BIG Commissions selling stores celluloid 
pricing tickets, metal shelf moulding, menu 
covers, signs, chrome changeable letters. 
P. Pricing Press. 124 White St.. New York. 



BIG Profits In your own business. Sell to 
stores by amazing new plan. Handle regular 
route. Place nationally advertised line 5c-10c 
counter display goods. 200 products, includ- 
ing Laymon's aspirin — tested, approved Good 
Housekeeping Bureau. Advertised in Satur- 
day Evening Post. Merchants double profits. 
You make up to 112%. World's Products, 
Dept. 8810, Spencer. Ind. 

EARN Big commissions dally; cash bo- 
nuses regularly. Sell genuine Trubenized 
Starchless-Collar Shirts guaranteed one full 
year. All season's newest styles. Ties, sox, 
underwear, also. Expensive new sample out- 
fit free. Write today. Dept. P8. Quaker, 
Broadway at 31st Street. New Yo rk. 

SPARKLING Glo-Brite signs sell fast to 
stores, restaurants, taverns. Lasting gold 
finish. Plenty profit. J. A. Baxter. Cam- 
bridge. Ohio, 

NEW Punchboard assortments. Free large 
colored catalog. Nothing to carry. Larger 
cash commissions daily. Season now! Add- 
wlll Sales Co.. 180 Adams. Chicago. 

Jl,'ST Out! Directory of over 1500 large 
responsible business firms in every section of 
the United States who are immediately seek- 
ing direct selling salesmen. Full information 
about their products given. Also names of 
scores who supply you with complete outfits 
absolutely free — and pay generous commis- 
sions. Send 25c for this large Hit) page nook. 
It can be the means of making 1937 your 
greatest money-making year. Direct Selling 
Institute. Inc.. 75 East Wacker Drive, Dept. 
B. Chicago. 111. 

I'LL Start you in the products business 
on my capital. 200 home necessities. Big 
profits. Quick repeats. Bargain deals. 
Write today. Ho-Ro-Co.. 2745-R Dodier St., 
St. Louis. Mo. 

SELL Nothing! $95. 00 weekly. $500,000 
punchboard firm announces new. no invest- 
ment plan. Season starting. K&S. Dept. 
C128. 4329 Ravenswood. Chicago. 

YOUR Own business! Become a subscrip- 
tion representative for "Popular Mechanics." 
No capital needed. Liberal commissions. 
Monthly bonus. Write for details. Circula- 
tion Department. 200 East Ontario Street. 
Room 401. Chicago. 

SALESMEN. 8ell world s best Diesel en- 
gineering instruction books. Free particu- 
lars. Nanesh Mailings, Box 147. Racine. 
Wis. 

GOOD Opportunity In desirable territories 
to distribute increasingly popular Orafo 
Products to automotive and industrial trades. 
Excellent commissions. Write today for In- 
formation on your territory, (irafo Lubri- 
cants Corporation. 6 Grafo Building. Sharon, 
Pennsylvania . 

INVENTION Sharpens scissors. Reliable 
salesmen needed. Trial offer. Sample 25c. 
Shear-Sharp. 3413 Clarendon. Cleveland. 
Ohio. 

SALESMEN. Contacting taverns, confec- 
tioneries, etc. Send for our new novelty, 
premium and salesboard wholesale catalog 
listing thousands of new items at remarkably 
low prices. Real opportunity for live wires. 
Write today. Badger Novelty Co.. 2546 
North 30th Street. Milwaukee. Wis. 

FREE Suits, o'coats, pants. Given a* 
bonus besides large cash profits premiums and 
gifts. Sell only (4) suits to get a free suit. 
No limit to number of free garments vou may 
earn. Wholesale prices $17.99-$21.99-$24.90. 
Sample line free. No experience needed to 
make big money. All garments individually 
cut and tailored to measure. Satisfaction or 
money back guarantee. Square Deal Tailor- 
ing Co., Inc., 332 South Franklin St.. Dept. 
L-l. Chicago. III. 

$10.00 DAY And expenses easy, selling 
unique car washing device. Pocket sample. 
Sells by sight to service stations, fleet own- 
ers. No demonstration necessary. BB Chem. 
Co.. Box 418. Gainesville. Tex. 

SALESMEN: Sell complete line Hammer- 
mill bond business stationery, book matches, 
advertising pencils, shelf-moulding, tear-off 
business cards, labels, saleshooks. garage 
forms, etc. Free deals, premiums. 35% 
romm. daily. Free sales portfolio. Wlllcns, 
2130 Gladys. Dept. TL. Chicago. 

ADVERTISING Book match factory offers 
you amazing opportunity. We are largest in 
world selling direct. Big cash commissions, 
bonuses. Full-part time. Big repeats. Sam- 
ples and kit free. Dept. E-8. Match Corp. of 
America. 6041 Grand. Chicago. 

MAIL Selling at home, experience unnec- 
essary. We guarantee no convasslng. ped- 
dling. Sample, particulars 25c. Sheal. Box 
263. Duluth. Minn . 

SALESMEN— Distributors for fast selling 
supplies to welders, auto repair shops, auto 
body shops. Hercules Products, 325 Roebllng 
Street, Brooklyn, New York. 
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EARN Free suits as bonus and big profUs. 
Do you know a dozen or two men to whom you 
can sell fine, made-to-measure suits if you 
show them hli: savings? Make easy money. 
Get own (dollies free as a honus. Xo experi- 
ence needed. Work spare time. Prices $13.93 
up. Amazing values. Newest styles — fabrics. 
Kvery garment guaranteed. Iteautiful outfit 
sent free. Jim Foster. Inc.. 2252-A So. 
Spaulding Avenue. Chicago. Illinois. 

HELL To stores. Excellent proposition. 
Atigo Co.. St. Johnsvllle. X. Y. 

SALKSMKX. Distributors, new deal — more 
profit. Exclusive territory. 123 varieties 
brushes, mops, specialties. Xeway Brush Co., 
Hartford. Conn. 

NEW Burglar proof lock. Fast seller. 
Salesmen. distributors wanted. Stewart 
Safety Window Lock, St. Clair Shores, 
Mich. 

MAKE More money taking orders: Shirts, 
ties, hosiery, raincoats, uniforms, dresses. 
Sales kit free! Experience unnecessary. 
Xlmrod Company, Department 65, 4922-28 
Lincoln Avenue. Chicag o. 

SALESMEN— Four $15 sales to stores net 
you $40 dally. Sayers Systems. Est. 1893, 
2801-123 Sheffield Ave.. Chicago. 111. 

SALESMEN: Sell advertising novelties, 
calendars, fans, thermometers, etc., for na- 
tionally known firm. Liberal commissions. 
Stanwood Ilillson Corp.. 21 Station St., 
Broohllne. Mass. | 

NEW Specialty — Sells every business and 
professional man. Four $15 sales daily pay 
$280 weekly. Ferrell cleared over $1,000.00 
monthly. Write. F. E. Armstrong. Presl- 
dent. Dept. PM. Mobile. Ala. 

BE Your own boss. Make the largest 
commissions selling our complete line of 
brushes. Write for sales plan. Wire Grip 
Sanitary Iirush Corp., 220 Southern Boule- 
vard. N. Y. 

BRUSH Salesman — If you ever sold 
brushes write for our money making propo- 
sition. Donald Brush Co., Camden, New 
■Tersey. 

FREE Booklet describes 107 plans for mak- 
ing $20-$100 weekly, in home or office, busi- 
ness of your own. Elite Co., 214 Grand St., 
New York. 

SALESMEN — Sideline free pocket sam- 
ples patent punchless checks and guest checks. 
Sells to hotels, restaurants and soda foun- 
tains. Commission on reorders. Standard 
Check & Menu Co., 348 N. Ashland Ave., 
Chicago. I II. 

MECHANIC Salesman wanted. Sell new 
patented inexpensive electrical trouble shoot- 
er. Every repairman buys on demonstration. 
Qualified men making $73.00 weekly. 2812 
Glllham. Kansas City. Mo. 



HELP WANTED 



IF You want to get groceries at wholesale 
and make up to $45 in a week besides, send 
me your name immediately. No experience 
necessary. New Ford sedan given you as 
bonus. Albert Mills. 2304 Monmouth. Cin- 
cinnati. Ohio. 

MONEY In butterflies, moths. See Sln- 
clalr Display Advertisement on page 12A. 

STEADY Income. Home work. Experience 
unnecessary. Jankus. Box 103, Kenosha . Wis. 

I'NEM PLOYED f Desire a better job, 
perhaps? We can help you. Write Keith 
Service. Ogallala, Nebraska. 



EDUCATIONAL AND INSTRUCTION 



Bt'MPING. Welding, metal finishing, sol- 
dering, taught. Men getting jobs. Factory 
Trade School. 8807 Harper. Detroit. Mich. 

ENGINEERING Drawing pays big. Pleas- 
ant work. Easy home study course. Free tools. 
Write. Morris Dunn. Ionia. Michigan. 

WATCHMAKING. Lessons. practice 
movement $1.00. Catalogue 5c. Tools, mate- 
rlal. Stewart's. 721 Olive. St. Louis. Mo. 

WORK For "Uncle Sam." Start $1260- 
$2100 year. Try next held examinations. 
List positions and particulars telling how to 
get them — free. Write today. Franklin In- 
stitute. Dept. F3. Rochester. X. Y. 

BECOME Business investigator — Make 
money In your spare time — pleasant work- 
good fees. Details free. Business Detective 
System. 1009 Oak, Elmira. X. Y. 

BECOME An investigator — Secret service 
agent. New "Test Problem Method." De- 
velops your ability. Particulars free. Inter- 
national Secret Service Institute. (PM87), 

Hnboken. N. J. 

LEARN Massage, physiotherapy — Free lit- 
erature. Dr. Crandalls Institute. York, 
Penna. 



MAKE More money. Get a TJ. S. govern- 
ment job. Get our new plan for obtaining 
one — no obligations. Age 18-50. Write. In- 
struction Service, 101, St. Louis. Mo., imme- 
diately; 

SECRET Investigations. Excellent oppor- 
tunity. Particulars free. Write George Wag- 
ner. M-2640 Broadway. New York. 

COLLEGE Courses at home. Degrees — 
Psychology, engineering, law. many others. 
Free bulletin. Temple Bar College. Mls- 
soula, Montana. 

LEARN Lettering $1 complete course. 
Northeastern School of Lettering. Bangor, 
Maine. 

DOUBLE Entry bookkeeping mastered 00 
hours with keys. (Diplomas.) International 
Bookkeeping Institute. 8, Spr i ngfield. Mo. 

PHOTO-COLOR— Learn at home— Easy 
method. Make money. Complete course only 
$1.00. W. Greener. St. Johns, Michigan. 

LEARN About Alaska! Thrilling, illus- 
trated stories, articles on game, mining, in- 
dustries. Send 13c single copy; $1.50 year. 
Tho Alaska Sportsman, Box C-142, Ketchikan, 
Alaska. 

BIG Bargain catalogue educational matter 
10e. Hanfllng. Y-799 Broadway. New York. 

BLUE-PRINT Reading taught by mall. 
Write Blueprint Reading Institute. Box 
5002. Metropolitan Sta.. Los Angeles. 

AMBITIOUS. Alert men trained to qual- 
ify as insurance claim adjusters — Complete 
courses resident school and homestudy by the 
author of the outstanding publications on 
claims in the nation. Enrollment limited to 
plarement possibilities. Act now. American 
Adjusters Institute. Pes Moines. Iowa. 

HOMESTUDY. Trimester doctor course. 
Earn while learning. Collegium, S-Whltley, 
Ind. 

HOME Study engineering courses leading 
to degrees. Mechanical: electrical: Diesel; 
civil; aeronautical; automotive; chemical; 
radio and others. McKinlcy College of En- 
gineering . Chicago. 

GET $30 To $S7.50 every pay day on 
Uncle Sam's payroll. Many appointments 
expected soon. Our coaching helps qualify 
you for Social Security, liquor gauger. meat 
Inspector, office clerk, stenographer, typist, 
customs, postal and many other positions. 
Write today for free book, list of positions, 
etc. Patterson School. (Arthur R. Patterson, 
furmer Government examiner. Principal). 
8 Case Bldg.. Rochester. N. Y. 

MASSAGE. Hydrotherapy, dietetics, drug- 
less therapeutics, chiropody, taught by mall. 
Evans Correspondence School. Montgomery, 
Ala. 

LEARN Machinist trade, tool, die mak- 
ing. Automatic and hand screw machines. 
Modern shop methods. Actual work. Jobs 
open for trained men. Employment help. 
Illustrated booklet free. Allied Screw Ma- 
chlne Company. 001 Lake Street. Chicago. 

LEARN Auto mechanics, body, repairing, 
welding, electricity, refrigeration, Diesel. 
Stevlnson's. 2008A Main. Kansas City. Mo. 

LEARN Latest methods solving arithmet- 
ical problems quickly. Frederick A. Smith, 
2)10 Smallcy Court, Chicago. 

OFFICIAL Refrigeration Service Manual. 
Electric. Gas. Be a service expert. Every 
refrigerator part explained. Diagrams shown. 
400 pages. Loose leaf. Leatherette binding. 
$5.00 postpaid. Popular Merhanics Press, 
Room (C37), 200 E. Ontario St., Chicago. 



PLAYS— STORIES— MANUSCRIPTS 



SCREEN Writers— Movie plot digest sup- 
plies story ideas. Sample 23c (coin). Frled- 
man. 1140 Ogden. New York. 

STORIES Wanted to sell on commission. 
Unusual sales plan. Crown Service, 917 
Shrove Bldg.. San Francisco. California. 

WANTED — Unusual manuscripts for pub- 
lication. Fortuny's Publishers. 43 West 45, 
New York. 



CARTOONING AND COMMERCIAL ART, 
SHOWCARD WRITING, SIGN PAINTING 



SIGN Painting letter patterns ready to 
use for quick layout. Illustrations postpaid. 
Headquarters for home-study showcard letter- 
ing instruction. Thompson School, 872-3, 
Pontlac. Michigan. 

COMPLETE Cartooning course consisting 
of spiral bound book of lessons, drawing 
board, Tee-square, triangles, pens, pencils, 
India ink, brushes, eraser, tacks, pencil 
pointer, tracing paper and drawing paper. 
$2.00 prepaid anywhere. Cash, check, money 
order or stamps. Cardlnell. Montclalr. N. J. 

SILK Screen process. See our ad under 
Printing Outfits. Artset Company. 



AMATEUR Cartoonists— Win $25.00. No 
drawing ability necessary to win. 26 prizes 
in all. Rush name on postcard for valuable 
tips on "How to Make Money With Simple 
Cartoons." cash prize entry blank and rules. 
Send no money. Cartoonists' Exchange, 
Dept. C-98-A. Pleasant Hill. Ohio. 

CARTOONING. Sketching, etc.. by Alex- 
ander Murray. 46 lessons. 600 illustrations, 
including practice sheets, pens, pencils, draw- 
ings criticized. $1.00 complete. Singer 
Servl re. 1782 E. 10 0th. Clevelan d. Ohio. 

CARTOONING. Sketching, etc.. by Alex- 
ander Murray. 40 lessons. 600 Illustrations, 
including practice sheets. Special price: 50c. 
Fraba Service. Cashton. Wisconsin. 

DRAWING Course by Alexander Murray 
50 cents. Ancasco, Box 271, Rochester. New 
York. 

CARTOONING Course: Thirty illustrated 
lessons, over 300 drawings, pens and pencils, 
$1.00 complete, postpaid. Scovell Studios, 
Box 748-P. Hollywood, Calif. 

AMATEUR Cartoonists, earn up to $85.0* 
weekly, copying cartoons for advertisers. 
3-M Service, Argyie, Wisconsin. 



ADVERTISING AGENCIES— 
FOR ADVERTISERS 



LEARN Advertising quickly at home. 
Easy practical plan. No text books. Com- 
mon school education sufficient. Interesting 
booklet and requirements free. Page-DaTls 
School of Advertising, 3601 Michigan Ave- 
nue. Dept. 3431. Chicago. 

ADVERTISE. Sell by mail. Booklet free. 
Goodall. 742 Market. San Francisco. 

WEATHER Forecasters. Excellent adver- 
tisers or premiums. Six. 25 cents; hundred, 
$2.75. Lorraine. 307 Pearl Street. New York. 

MATCHES— 2.500 Books $8.95. Quick 
cash sales. Rush printing Instructions. San- 
derson's Book Matches, Ottawa. Illinois. 

ADVERTISE: 5 Lines 100 national mail 
order publications $4.00. Lists free. Ad- 
vertising Bureau, 4513-C Cottage Grove, 
Chicago. 

INCH Display advertisement 30 magazines 
year $24. Wood's Popular Services. Atlantic 
City. (N. J.) 

ADVERTISING Placed anywhere. Help- 
ful, free service. Rate guide book free, 
liakcr Advertising Agency, 189 W. Madison, 
Chicago. Successors to Ankrum Advertising 
Agency. Established 27 years. 

ADVERTISE Profitably: $15 reaches 
6.000.000 Sunday newspaper readers with 24 
word ad. Newspaper, magazine rate-guide, 
free. Chicago Union Agency, 20 West Jack- 
son. Chicago. 

FREE — New Advertisers Rate Guide. 44 
pages. Includes everything. Lowest rates. 
E. H. Brown Advertising Agency, 140 S. 
Dearborn. Chicago. 



BUSINESS SERVICE 



CHICAGO: Branch office service. Busi- 
ness. .personal, smartest address In Chicago. 
Commission accounts given consideration. 
Personal representation. Investigate. Tele- 
phone Mall Secretariat. Plttsfleld Bldg. 

WASHINGTON. D. C. mail address. For 
business or personal purpose. Hawkins Mail 
Service. 817 F ourteent h. 

MANUFACTURER'S Addresses, any line, 
25 for $1. National Service. 35 N. Ninth. 
Columbus. Ohio. 

"1.000 WAYS To Make $1,000.00." You 
can do it — others have. This new amazing 
book will startle you. 475 pages only $2.50. 
Popular Mechanics Press, Room (C37), 200 
E. Ontario St., Chlrago. 



MAIL SERVICE 



$1.00 MONTHLY Maintains New York 
office. Co-operative Mail Sendee. 126-P Lex- 
ington Ave. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



CUSHION Mounted, one-two lines 25c. 
three 33c. Signatures $1.50. Office printing 
outfits. Stamp Works, 814 Bradley, Peoria, 
111. 

QUALITY Rubber stamps, two lines, 35c. 
Frank I.andls. Auburn. Nebr. 

NAME. Address. 2 lines 23c; 3 lines 
Mfe Stamp Works. Auburn. Nebr. 

2 LINES 25c. 3 Lines 33c. Stamprite. 
FP43. Springfield. Mass. 

2 LINES 23c. 3 Lines 35c. 8tamp Works, 

Centerport, N. Y. 



Copyrighted material 
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TYPEWRITERS. DUPLICATORS. 
OFFICE DEVICES 



OFFICE Machines, new, used. Reasonable 
prices. Mitchell's, 10407 Lexington. Kansas 
City, Mo. . 

TYPEWRITES Ribbons 50c. Worth $1. 
Guaranteed. Lee Gooch. Hernando, Miss. 

UNIQUE Pocket calculatinR machine with 
instructions. Adds, subtracts. $1.00 post- 
paid. McGavern. Box 255. Station A. East 
Liver p ool. Ohio. 

NEW $3.75 Automatic adding machine. 
Fully guaranteed. Bassett. Box 302A, 
Altadena. California. 

INCREASE Business now. "Excellograph" 
Rotary Stencil Printer reprints thousands ev- 
erything you typewrite, handwrlte. draw or 
trace. Colors. $19.75 to $44.00. Terms. 
Illustrated literature free to business or pro- 
fessional men. Pittsburgh Typewriter Sup- 
ply. Department K-2, Pittsburgh. Pa. 

TYPEWRITERS. Duplicators. multi- 
graphs. Write for free list office machine 
bargains. Save half. Pruitt. 518 Pruitt 
Bldg.. Chicago. 



PRINTING. MULTIGRAPHING. MIMEO- 
GRAPHING. GUMMED LABELS 



$1.00—200 LETTERHEADS With 150 en- 
velopes: 500 statements; etc. Bennevllle. 907 
West Roose velt Blvd. . Philadelphia. _____ 

MIMEOGRAPHING. 1.000, $2.85. Sam- 
ples. Bur-WH Enterprises. 24 Louisa, Blng- 
hamton. X. Y. 

FREE Prieelist! Mimeographing ! Print- 
ing! Popular prices! Sylco, Downers Grove, 

HI; 

PRINTING — Envelopes, ledgers, catalogs. 
Free estimates. Mitchell's. 10407 Lexington, 
Kansas City. Mo. 

1000 BUSINESS Cards $1.75; 2.000. $2.95"; 
5.000. $6.95. National Sales Agency. Box 
446. Gainesville. Florida. 

MIMEOGRAPHING. 250. $1.50: 500. 
$2.00; 1,000. $2.85. Cop-Y-Cat, 3459 S. 
Howell. M 1 I wa u kee, Wisconsin, 

LETTERHEADS. 20 Pound bond. 8^4x11 
and 6% white envelopes. 500 each $2.80. 
Press Prlntery. Rockford, Ohio. 

500 TWO-COLOR Gummed stickers, four 
lines. 40c. Cott's. Splckard. Mo. 

MODERN Printing— 500 letterheads, en- 
velopes and cards or billheads. Kohler Press, 
■158 Ashhurton. Yonkers. N. Y. 

ENVELOPES. Plain, printed. Specify 
size, quantity. Samples, estimates. Univer- 
sal Envelope Supply. Orange. Mass. 

1.000 BUSINESS Cards $1.00. The Ben 
Franklin Prlnter y. As hland. Ohio. 

BUSINESS Cards. 1.000. $1.00. post free. 
McBrlde Prlntery. 646 McBride Avenue. 
Los Angeles, Calif. Agents wanted. 

STATIONERY. Circulars, blotters, cards, 
advertising specialties. Samples. Gaylord, 
Greenwood . Wisconsin. 

BLOTTERS Make customers. 500. $2.00. 
:i00 cards 50c. Slcocan. 2038 Obear. St. Louis. 

1000 BUSINESS Cards $1.00. Cycle Press, 
Box 325. Lawndale. Calif. 

1.000 BLOTTERS $2.95— 3^x6. Assorted 
colors. Sanderson's Printing. Ottawa, 111. 

500 LETTERHEADS. Envelopes, state- 
ments $1.10; 1,000. $2.00. Samples. Ray- 
niond's, Newport. New York. 

PRINTING Prices slashed. 1000 business 
cards 95c: 1000 statements $1.95; 1000 letter- 
heads $1.95; 1000 envelopes $1.95. We print 
everything from a business card to a news- 
paper. Edward-Howard Corporation. 16909 
Live rnols. Detr oit. Mich. 

6x9 CIRCULARS. Letterheads, envelopes, 
postcards. $2.95 1000; 5000. $8.99. All 
printing low prices. Samples. Goodprint, 
Harrisonburg, Va. 

100 EACH 8%xll Letterheads. 6% en- 
velopes. $1.00 postpaid. Tucker, Box 63, 
Indianapolis, Ind. 

LABELS — All kinds. Write, samples. 
■TRSCo. Box 93. Holyoke. Mass. 

500 %x2'4 FOUR Line gummed stickers, 
25c. Morltx Prlntery, Saginaw. Mich. 

1000 BUSINESS Cards, card case, $1.50. 
Miller. Printer. Ambler. Pa. 



PRINTING OUTFITS AND SUPPLIES 



PRINT Your own cards, stationery, circu- 
lars, advertising. Save money. Easy rules 
furnished. Print for others, big profits. 
Junior outfit $8.85; job presses $11 up. De- 
tails free. Kelsey Co.. B-ll. Merlden. Conn. 

PRINTING Presses, type, supplies. Big 
lists 3c. Landis. Richland. Pa. 

6x9 PRESS $5.00. Bargain lists 3c. Nov- 
elty Shop. Downsvllle. Louisiana. 



HAND Press, type and complete printers' 
supplies. Advise equipment you need and 
we quote prices; or send stamp for catalog. 
P. Peiffer, 18-B; 6 Columbia St.. Newark, 
N. J. 

SILK Screen process. For shoivcards, 
signs, displays, etc. Decorating toys, furni- 
ture, novelties. On paper, cardboard, wood, 
metal, other products. Easily learned. Com- 
plete instruction. Particulars free. Art set 
Company, 637 Case Building, Rochester, 
N. Y. 

PRESSES. Type equipment bargain list 
free. Bradshaw. 321 4 -PM Huron. Chicago. 

BARGAINS— Presses, type, supplies. Send 
stamp. 159 Harvard. Cambridge, Mass. 

BARGAINS, Presses, type. List 3c. Ex- 
change D-15. 22 Orient, Merlden. Conn. 



PATENT ATTORNEYS 



INVENTORS: Send immediately for your 
copies of our new free books. "Patent Pro- 
tection" and "Suggestions on Selling an In- 
vention." Sixty-eight pages of interesting 
facts. They tell how patent laws protect you; 
kind of sketch or model needed: simple steps 
to take without cost; how successful inventors 
have secured financial assistance; show inter- 
esting inventions; illustrate Important me- 
chanical movements. With books we also 
send free Evidence of Invention form to help 
establish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Thirty-six years' 
experience. Highest references. Write us 
today. The facts in our books are worth 
money to the man with a good invention. 
Address: Victor J. Evans & Co., Registered 
Patent Attorneys. 900-J Victor Building. 
Washington. 1). C. 

PERSONAL Attention. Moderate charges. 
Six years, member "examining corps" U. S. 
Patent Office. Over 15 years' experience in- 
cluding patent work for leading manufactur- 
ers. Master patent law. Washington asso- 
ciate. Write for free "Proof of Invention." 
Address Benjamin Webster. Registered Pat- 
ent Attorney. 38 Park Row. New York City . 

INVENTORS— Small ideas may have large 
commercial possibilities. Write us for free 
book. "Patent Guide for the Inventor" and 
"Record of Invention" form. Delays are dan- 
gerous in patent matters. Free Information 
on how to proceed. Clarence A. O'lirlen & 
Hyman Berman. 582 Adams Building. Wash- 
Ington. D. C. 

PATENTS — Trade marks — Personal serv- 
ice, reasonable charges. Preliminary advice, 
book and disclosure form free. Irving L. 
McCathran, 1060 International Bldg.. Wash- 
Ington. D. C. Registered Patent Attorney. 

"INVENTOR'S Guide." 100 mechanical 
movements, free; advises on patenting, sell- 
ing inventions. Frank Ledermann. Tribune 
Mldg., New York. 

PRACTICAL Inventions now salable he- 
fore patenting. What have you? Write 
Chartered Institute of American Inventors, 
Dept. 4B. Washington, D. C. 

PATENTS— Proper service for manufactur- 
ers and individual inventors. Established 
1895. Reasonable charges. Consult Chandlee 
A Chandlee. Patent Attorneys. 9o2 F. Street. 
Washington. D. C. 

INVENTORS— Send for free booklet "Pat- 
ent-Sense." Information based on 64 years 
experience. Lacey & Lacey. Dept. 5A, 635 
F St.. Washington. D. C. 

L. F. RANDOLPH. 302-B Victor Build- 
ing. Washington, D. C. Low cost. Book 
and information free. 

PATENTS. Protect your Idea by securing 
free "Proof of Invention" folder. Excep- 
tional personal service. Established 1906. 
E. E. Vrooman, 871 Woodward Building, 
Washington. D. C. 

PATENTS. Instructions "How to Estab- 
lish Your Rights" and form, "Evidence of 
Conception" — sent free! Lancaster, Allwlne 
& Rommel, 411 Bowen Building. Washing- 
ton. D. C. 

PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman. Patent Lawyer, 724 
Ninth St.. Washington. D. C. 



FOR INVENTORS 



MODEL Supplies for the Inventor. Send 
3c stamp for catalog. Pierce Model Works, 
Tinley Park. 111. 

"HOW To Sell an Invention." Booklet 
of practical information, compiled by Regis- 
tered Patent Attorney. Postpaid $1. C. L. 
Drew. Hobart Bldg., San Francisco, Cali- 
fornia. 



INVENTORS: Send immediately for your 
copies of our new free books, "Patent Pro- 
tection" and "Suggestions on Selling an In- 
vention." Sixty-eight pages of interesting 
facts. They tell how patent laws protect you ; 
kind of sketch or model needed; simple steps 
to take without cost; how successful inventors 
have secured financial assistance: show inter- 
esting inventions: illustrate Important me- 
chanical movements. With books we also 
send free Evidence of Invention form to help 
establish date of disclosure. Prompt service, 
reasonable fees, special deferred payment 
plan. Strictest secrecy. Thirty-six years 
experience. Highest references. Write us 
today. The facts in our books are worth 
money to the man with a good invention. 
Address: Victor J. Evans & Co., Registered 
Patent Attorneys, 901-J Victor Building, 
Washington. D. C. 

PERSONAL Attention. Moderate charges. 
Six years, member "examining corps" U. 8. 
Patent Office. Over 15 years' experience in- 
cluding patent work for leading manufactur- 
ers. Master patent law. Washington asso- 
ciate. Write for free "Proof of Invention." 
Address Benjamin Webster. Registered Pat- 
ent Attorney. 38 Park Row. New York City. 

INVENTORS — Small ideas may have large 
commercial possibilities. Write us for free 
book. "Patent Guide for the Inventor" and 
"Record of Invention" form. Delays are dan- 
gerous in patent matters. Free information 
on how to proceed. Clarence A. O'Brien & 
Hyman Berman. 582 Adams Building, Wash- 
ington. D. C. 

SEND 25 Cts. for Bulletin A listing in- 
ventions wanted today by manufacturers. 
Address Invention Market. Post Office Box 55, 
City Hall Annex. New York, City. 

WE Dis»>lay your Invention, patented or 
unpatented. Models or drawings. Inventors 
Display Institute. 3329 Grand River Ave., 
Detroit. Mich. 

INVENTORS — Cash in on your Inventive 
ability, patent unnecessary. International 
Inventors Service. 503 F Street. Washington, 
D. C. . 

PATENTS. Trade marks, procured: low 
cost: consider exchange services. Saunders, 
6430 Evans. Chicago. 

EXPERTS Will guide you. Solve your In- 
ventive problems yourself — patenting — selling 
— financing, etc. Inventors' Counselor, Cantil, 
Calif. 

WE Successfully sell inventions, patented 
and unpatented. Write for proof, and tell 
us what you have for sale. Chartered Insti- 
tute of American Inventors, Dept. 4-C, 
Washington. I). C. 

TO Inventors: We are in the market to 
purchase a good patent, preferably a small 
item made of metal. Will purchase outright 
or royalty. Purchasing Agent. 241 Front St., 
New York. N. Y. 

INVENTORS: "Making Inventions Pay." 
our 32-page illustrated book, mailed upon 
receipt of 3c postage. Crescent Tool Com- 
pany. Dept. Z, Cincinnati. Ohio. 

INVENTORS— Send for 72-page book on 
patents. Reasonable terms. Conscientious 
treatment to inventors. L. F. Randolph, 
Registered Patent Attorney. 302-E Victor 
Bldg.. Washington. D. C. 

I SELL Patents. Established In 1900. 
Charles A. Scott, 773PM Garson Ave., 
Rochester. N. Y. 

45 YEARS Successful inventing and mar- 
keting inventions on royalty basis. Your for- 
tune lies In my methods. How to Invent and 
Market. Send 35c to Jiffy Specialty Co.. 
Marietta. Ohio, for details. 

SELL Your patent through a small classi- 
fied ad in Popular Mechanics. Many inventors 
have found buyers in this way. Ask me for 
proof— I'll gladly send it to you. F. W. 
Johnson, Manager, Classified Advertising, 
200 E. Ontario St.. Chicago. 



INVENTIONS WANTED 



SMALL Inventions wanted by manufactur- 
ers. I'll help you sell your Invention. Stan- 
ley Hull. K-7829 Euclid Avenue. Cleveland, 
Ohio. 

INVENTIONS Wanted by many responsi- 
ble concerns. Write. Box 374, VIcksburg. 
Mich. 

MANUFACTURER Wants new ideas and 
designs car radio antennas, also automotive 
items. Itox 1055. St. Joseph, Missouri. 

HAVE You a sound, practical invention 
for sale, patented or unpatented? If so, 
write Chartered Institute of American In- 
ventors. Dept. 4A. Washington. D. C. 

INVENTIONS Wanted— Patented, unpat- 
ented. If you have an idea for sale, write 
Hartley's. Inc.. Box 928-E, Bangor. Maine. 



Co 
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PATENTS FOR SALE 



OUTRIGHT— I'. S.-Canadian lights on 
garment -holder device that absolutely pre- 
vents removal of garments by other than au- 
thorized persons. D. W. York. HI Harvard 
St., Brockton. Masa. 

PATENTED Automatic music sheet turn- 
ing device. Will fit any music rack. Musi- 
cians hands free at all times. Herbert 
llysmitli. 5817 Indiana Ave.. Chicago. 111. 

PATENTED Automatic, electric switch. 
Operate any fire extinguisher, or alarm. Mul- 
tiplies efficiency. Operates without heat from 
fire. Entirely new. F. Kahlmann. 320 
McKlnlev, San Antonio. Texas. 

METAL Pocket dispenser for tablet or 
randy ring. Sell outright. A. Pearson, 5012 
Tioga Street. Duluth. M i nnesota. 

ADJUSTABLE. Two in one dough cutter, 
just allowed, Inexpensive, practical, bakers, 
chefs, housewives. Outright or royalty. 
Hans Dohrlng. Irwin. Nebraska. 

BELL Your patent through a small classi- 
fied ad in Popular Mechanics. Many Inventors 
have found buyers in this way. Ask me for 
proof — I'll gladly send It to you. P. W. 
Johnson. Manager. Classified Advertising. 
200 E. Ontario St.. Chicago. 



MANUFACTURING 



WILL Build die and stamp 1000 flat 
blanks. Any shape. Sizes up to 5 square 
inches — $25.00. Production lathe jobs. Man- 
ufacturing. Wire forming. Southern Prod- 
ucts. P87. Independence. Missouri. 

ANALYSIS. Research. Newest guaranteed 
formulas. Biggest catalog free. Special 
prices, leads. Gibson Laboratory, Chemists, 
PS- 11 12 Sunnyside. Chicago. 

DIES, Manufacturing, stamping. Free es- 
timates. Presto Mfg.. 404 1 Twentieth Aw- 
nue. South Minneapolis. Minn. 

MANUFACTURING. Dies. machinery, 
models, brasswork, white metal casting 
moulds. Catalog 3c. Baum's Metal Speclal- 
tles. Kansas City. 

INVENTIONS Manufactured in any quan- 
tity at low cost. Stampings, dies, models, 
etc. Estimates and free catalog. Crescent 
Tool Co.. Dept. X. Cincinnati. Ohio. 

TWO Profitable shop books — Lathe and 
Drilling and Thread Cutting— filled with hun- 
dreds of valuable "kinks" discovered by suc- 
cessful mechanics all over the world. To do 
regular jobs more quickly, easier and better 
send for these low cost books. Both postpaid 
for $1.15. Popular Mechanics Press. Ruom 
(C37), 200 E. Ontario St.. Chicago. 



MODELS AND MODEL SUPPLIES 



NEWEST Kit of R. M. S. Queen Mary 
luxury liner. Materials and parts to build 
24 inch model of this famous vessel. Shaped 
hull and new method of building the super- 
structure allowing the model to be electrically 
lighted, only the pleasant work left for you 
to do. Assortment includes hull, plywood for 
cabins, metal life boats, cut davits, pro- 
pellers, paint, railings, etc. $0.(10 postpaid. 
Gundersen. .'IIO.'I W. Flournov. Chicago. 

COMPRESSED Air model airplane motors 
$4.85. S. H. Dobrusln. 3310 Roosevelt Rd., 
Chicago. 111. 

SHIP. Airplane models. List free. Gll- 
more. Box 1080. Butte, Montana. 

INVENTIONS — Small ideas may have large 
commercial possibilities. Write us for free 
book, "Patent Guide for the Inventor." and 
"Record of Invention" form. Delays are 
dangerous In patent matters. Free Informa- 
tion on how to proceed. Clarence A. O'Brien 
& Hyman Herman, 582 Adams Building, 
Washington. D. C. 

MODEL Makers lathe, photographs for 
dime. Peppy Model Shop. Muncie, Ind. 

ENGINES, Models, supplies. Particulars 
free. Evrayniesco, 28 N. Clinton. Chicago. 

RAILWAY Models. Catalog handbook 25c. 
Walthers. 217 East Eric. Milwauke e. 

MODELS — Your ideas developed into prac- 
tical working models. 30 years' successful 
experience; thousands of satisfied customers. 
Confidential service guaranteed. Bank refer- 
ences. Send 3c postage Tor 32-page book — 
"Making Inventions Pay." Crescent Tool 
Company. Dept. Y. Cincinnati. Ohio. 

MODEL Of modern passenger locomotive — 
size, unfolded 10x46 in. Here, accurately 
shown in colors, are all the intricate parts of 
a modern giant of the rails, complete with 
tender. Invaluable for study. Of great in- 
terest and fascination to hoys and others in- 
terested In railroads. $1.00 postpaid. Pop- 
ular Mechanics Press, Room (C37), 200 E. 
Ontario St., Chicago. 



HEADQUARTERS For vacht fittings— 
Marblehead (50-800) and Class A. List free. 
Illustrated catalog of ship fittings and con- 
struction sets 15c. A. J. Fisher. 1002-1 
Etowah Ave.. Royal Oak, Mich. 



BLUEPRINTS AND PLANS 



BLUEPRINTS For homemade unit air con- 
ditioner $2.00. Information free. Gress Blue- 
print Service, Box 1233, Paterson. N. J. 



HOME CRAFTSMEN 



COLORED Tile-like new plastic. Brush- 
applied, beautifies any material. For walls 
or home craft articles: waterproof, flexible, 
brilliant lustre. Sample carton 10 lbs. with 
four colors covers 100 feet. $2. American 
Ceramo. 30 Church, New York. 

SQUAKEKN OTTERS'. Make belts, hand- 
hags, etc. Quality cord samples with catalog, 
free. Beginners book, catalog and samples, 
10c. Special! Regular $1.00 book with 50c 
beginners outfit, all for $1.00. P. C. Henvig 
Co.. Dept. .18. 121 Sands St.. Brooklyn, 
N. Y. 

BUILD Y'our own lathe, drlllpress. Com- 
plete plans only $2.00. National Designing, 
2:i West 38th. New York. 

LAWN Ornaments, ready cut and sanded. 
25c brings two and blueprints of other de- 
slgns. A. Barker. Mount Klsco. N. Y. 

WOODCRAFTSMEN: Knockdown projects, 
lumber, panels, plywood, cedar chest. Send 
10c for catalog. Giles Kendall Co.. Decatur, 
Alabama. 

HOMEMADE Drill press, belt sander, 
forge and 328 other practical shop articles 
In Shop Notes. Vol. 31, only 50c postpaid. 
Popular Mechanics Press, 200 E. Ontario 
St.. Chicago. 

LEATHERCRAFTSMEN — Write for free 
Instructions and price list of leather, tools 
and beginners' kits. Send 5c for sample 
cards. Address Wilder & Company, Dept. 
F, 1038 Crosby St.. Chicago. 111. 



OLD GOLD. WATCHES. JEWELRY. 
PRECIOUS STONES 



CASH For old gold, teeth, watches, jew- 
elry. Full cash value mailed day shipment 
received. Satisfaction guaranteed or articles 
cheerfully returned. Information free, or ship 
today. Chicago Gold Smelting Company, 
300- P Champlaln Bldg.. Chicago. 

ANY Watch repaired $1.00 (plus parts). 
Holmes Watch Co.. Washington. Kansas. 

5000 REBUILT Hunting Waltham. Elgin 
watches. New chromium engraved open face 
rases. Make big money! 10 size, 7 jewel, 
$3.75; 16 size. 17 jewel. $6.25. Send 3c 
stamp for free catalog. New plan. The New 
York Jobbers, Dept. M, 74 Bowery, New 
York. N. Y. _ 

HOW To Identify and determine value of 
old precious metals. Where to buy. To 
whom to sell. Reliable and up-to-date Infor- 
mation. Complete instructions only $1.00 
postpaid. Popular Mechanics Press. Room 
(C37), 200 E. Ontario St.. Chicago. 



FOR THE HOME 



KILL Insect pests with electric death 
lamp, also gives light. $1.75 postpaid. The 
Hobby Man. Jefferson. Iowa. 

BOOKS Covering hundreds of subjects. 
Big catalog for 3c postage. Popular Mechan- 
ics Press, Room (C37), 200 E. Ontario St., 
Chicago. 



TOBACCO 



TENNESSEE'S Favorite Red Leaf or Air- 
Cured chewing or smoking: 10 pounds $1.00. 
Shoffner Farms. Martin, Tenn. 

GUARANTEED: Cigarette, pipe or chew- 
ing. 5 lbs. $1.00; ten $1.75. Pay when re- 
ceived. Pipe and box cigars free. Rives 
Tobacco Co.. Paducah. Ky. 

LOOK! Higher quality I GoMen yellow 
smoking or rich ripe chewing, four pounds, 
guaranteed and postpaid. $1.00. Riverside 
Ranch. Hazel. Kentucky. 



SURVEYING INSTRUMENTS 



GUARANTEED Factory rebuilt transits 
and levels for rent (with purchase option) 
or sale (cash or terms). Order now before 
prices advance. We will repair, trade In, 
or buy your old Instruments. Ship prepaid 
for estimate and \aluatlon. Write for List 
M-28 and complete information to Warren- 
Knight Co., 136 N. 12th St.. Philadelphia. 
Pa. 



RAZOR BLADES— SHARPENING 



YOUR Old razor blades sharpened like new 
for lc each. G. Mltroiich, 2215 So. Spring- 
field Ave.. Chicago. 111. 



WANTED— MISCELLANEOUS 



CASH For used microscopes, binoculars, 
slide rules, drawing sets, cameras, survey- 
ing, medical and scientific instruments, 
tools, marine equipment. Highest prices 
paid day shipment received. Satisfaction 
guaranteed or shipment promptly returned. 
Elman's. 2302 Van Buren, Chicago. 



PERSONAL 



DOCTOR'S Ringworm prescription used 
successfully 14 years. Send money order 
$1.00. Crafts Co.. Box 255. Hammond. Ind. 

NICKEL-SILVER Keyring tag 9/16"iJ". 
Name, address, social security, phone num- 
bers. Machine lettered 25c. Identifi Tag Co., 
312 We st Olympic, Los Angeles. 

HOl'SE Trailers, automobiles, radios! 
Largest contesters magazine 5 months $1.20; 
currency, coin. No postals! R. 2. B. 87. 
Alpha. Minnesota. 

VENTRILOQUISM— Complete $2.50 course 
25c. Lonk Institute. D-1613. Palatine. 111. 

WANTED — Original poems, songs, for Im- 
mediate consideration. Send poems to Co- 
lumbian Music Publishers, Dept. 33. To- 
iiintu . ran 

STUTTERING And stammering corrected 
at home. Descriptive booklet free. Paul J. 
Wolfe. Box 52. Pittsburgh. Penna. 



MISCELLANEOUS 



STANDARD Electric lamp insect killer. 
$2 '"i up Literature free. Ssuer Bros., East 
Oakland, Calif. 

KNOCK 'Em cold. Learn police Jiu Jltsu. 
13 secret knockout blows without fists. Illus- 
trated course by world famous Instructor. 
Price 15 cents. S. J. Jorgensen, 406 Mari- 
tlme Bldg.. Seattle. Was h. 

WEATHER Forecasting chart based on 
barometer and wind direction. Scientific. 
35c. Ogden Company, 47 Cambridge Place, 
Brooklyn. N. Y. 

COLLECTORS! 75 Assorted tin buttons, 
25c. Janson, 1637 W. 105 PL. Chicago. 

POLAR- AID Soft drink powders, six dif- 
ferent flavors 55c. Roth Products, Box 535, 
Kiefer. Okla. 

COMBINATION Pen and pencil, hand 
painted. lifetime guarantee. 50c. Box 794, 
March Field. Calif. 

FREE. Spare time profits guide. Just out. 
Stamp appreciated. C. Moore. 160 Broad St., 
N ewark. N. J. 

YOU'LL Like resllvering mirrors, auto- 
parts, reflectors. Making chipped glas3 signs. 
Write. Sprinkle. Plater, 288, Marlon, Ind. 

MONUMENTS $11.00 Up delivered. Erect- 
ed. Guaranteed. Thousands sold. Catalog 
free. Marble-Granite Co.. A-17. Oneco. Fla. 

AMAZING New paste puts razor edge on 
knives and scissors. Simple to use. Fully 
guaranteed. 30c per tube — no stamps. R. J. 
Stlne. Dept. B. Osceola Mills. Pa. 

FEET Hurt? Best scientific relief meth- 
ods known. Bo x 12. M adison. T enn. 

MONEY* In butterflies, moths. See Sin- 
clalr Display Advertisement on page 12A. 

NOVELTY Flowers made with used post- 
age stamps. Sample and details 25c. Ford 
Mai ling Service. Cresson. P enna. 

WOLF'S Penetrating oil quickly relieves 
aching and abscessed teeth. Postpaid 35c. 
Wolf Laboratories. Orange City. Florida. 

BRONZE Tablets, desk plates, wall plates, 
memorials, grave markers. Bronze, brass 
and aluminum casting. Wandkey Pattern & 
Foundry Co., Anderson. Ind. 

AMATEUR Tattooing outfits, illustrated 
catalog 6c. "Tatuco." 651A South State. 

Chicago. 

SWAPPER'S Friend. R4. Saline, Mich- 
igan. Interests swappers, collectors, sports- 
men. 50c year, sample 10c. 

$1.50 AUTHENTIC. Igorot. Bolo. Suit- 
able for weapon, or collection. B. P. North- 
rup. Box 294. Manila. P. I. 

MAKE It Yourself. Hundreds of practical 
and useful devices described in our big book. 
Plain instructions and Illustrations show you 
how to make them. Save money on things 
for yourself or make profit selling to others. 
900 articles of great variety. 480 pages. 823 

Illustrations. $3 postpaid. Popular Meclian- 
ich Press. Room (C37). 200 E. Ontario St., 
Chicago. 
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YOU'LL advance 
faster with an easy 
playing Conn. Choice 
of world's greatest art- 
ists. Many exclusive fea- 
tures yet they cost no more. 
Home trial. Easy payments. 
See your dealer or write for 
free book. Mention instrument. 
C. C. CONN, Ltd. 831 Conn Bldg. 
ELKHART. IND. 

INSTRUMENTS 




Be a TE LEVISION EXP ERT 

IDS 



Here's opportunity! Get ready for the best paid jobs in 
Radio as Television sweeps the country. Train at big-time 
broadcasting station. Get actual experience over our Tel- 
evision Station W9XAL and commercial station KXBY. 
Write today for free folder and literature showing actual 
photos of Television broadcasting, opportunities, etc. 

FIRST NATIONAL TELEVISION, INC. 

Dept. AA-8 Fidelity Building, Kansas City, Mo. 

aAA AIR CONDITIONING 

PP AND REFRIGERATION 

V%J% * TRIAL LESSON 

Trained men needed. Good pny. Opportunities Lenrri ejmily 
AT HOME In .pare time. Write today lor FREE TRIAL 
LESSON. 

CHICAGO TECHNICAL COLLEGE 
K301 Tech Bldg., lit E. 26th St., Chicago. III. 

// you can go au-ay to ggUggg to Uam Air Conditioning, Engineering, 
Architecture. Ura/t<"<l. Electricity, or Uiiilm. *md f,,r Ft — Blur Bonk. 

1059 Priceless Recipes 
The kind that have 
made Fortunes for oth- 
ers. Now in Book Form. 




MONEY 
MAKING 



NOW 
ONLY 



Millions from 
Formulas 
Like These 

Cosmetics 

Remedies 

Auto Products 

Beverages 

Food Products 

Paints 

Glues 

Polishes 

Inks 

Fertilizers 
Preservatives 
Soaps 
Lubricants 
Metal Products, 
Etc. 




Do you want to make 
extra money — establish 
a part-time or full-time 
business of your own? 
Then get MONEY- 
MAKING FOR- 
MULAS now. It tells 
you how to make hun- 
dreds of saleable prod- 
4Tfw JPI^- ucts. Tells you what to 
*"* use, where to get mate- 

rials and how to turn 
simple, inexpensive ingredients into real prof- 
its. No experience required. Practically no 
capital needed. Order this amazing 200-page 
book and get started on an interesting and 
profitable career. 

Big fortunes have been made from a simple 
formula. Hundreds of well known, advertised 
articles you see In the stores were started on a 
"shoestring" — with a good formula and Just a 
few dollars. The hit of this year might easily 
be yours — even bring you fame and fortune. 

Complete In one book — 1059 priceless formulas 
— all Instructions and manufacturing processes 
— where to get the raw materials — everything 
you need to know. Send for your copy now. 

Get the book that lifts the veil of secrecy from 

• an Interesting, fascinating and money-making 
business opportunity. Complete— Only $1.25 
postpaid, write today. 

Popular Mechanics Press, Dept. 837C 200 E.OntarioSt.,Chicago 




High School Course 
at Home 



Many Finish in 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepares you for entrance to college. Stand- 
ard H. S. texts supplied — Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jectsifdesired. High School education is very important 
tor advancement in business and industry and socially. 

College Entrance 

During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools — 80% 
of them without entrance examination. Course also 
prepares for teachers' certificate and pre-professional 
examinations. 

Business — Industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry — 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry — Mechanical and Engineering lines — 
you must have at least an elementary knowledge of 
Physics and Chemistry — be able to figure quickly and 
accurately — know something of Mechanical Drawing 
and blueprints — and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 

An Educational Institution 

The American School was chartered in 1897 as an 
educational institution, not for profit — and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 

Don't Be Handicapped— 
Complete Your Training Now 

Be a High School Graduate! Prepare yourself for promo- 
tion in Businessand Indus- 
try — for the Professions, 
College Entrance and so- 
cial success. No matter 
what line you may select. 
High School training will 
prove invaluable to you! 
Our moderate fees cover 
all instruction, standard 
textbooks and Diploma. 
Easy monthly terms. Get 
ahead in life. Start your 
training NOW I 



20 Other Courses 

Over 160 noted Educators. En- 
gineers, and Business Men 
helped prepare our special in- 
struction material, which is 
used by many resident schools 
and colleffea. U. S. Navy, and 
Province of Manitoba, Canada. 
We offer you quality training 
at home for the best - paying 
linen of Industry and Business, 
as listed in the coupon. 



Mail coupon for Information about line that interests you 
American School, Drexel at 58th, Chicago 



American School, Dept. HC- 45, Drexel at 5 8th. Chicago 

Tell me how to train for success in line checked. No 
obligation. □High School Course 

□ Accounting & Auditing □ Diesel Engineering 

□ Architecture & B'lding 

□ Automotive Engln'ring 

□ Business Management 

□ Com'ercial Aeronautics 

□ Electrical Engineering 

□ Electrical Refrlgerat'n 

□ Air Conditioning 

□ Civil Engineering 

□ Complete Law 



□ Drafting & Design 

□ Liberal Arts 

□ Private Secretary 

□ Hl'er Ac'fg(C.P.A.) 

□ Highway Engin'r'g 

□ Mechanical Eng'r'g 

□ Radio «c Television 

□ Salesmanship 

□ Steam Engineering 



Name. 



Address _ 



When writing please mention Popular Mechanics 



Cop 
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If you are interested In 
the construction, operation 
and maintenance of modern 
Diesel engines, you will 
want this new timely book 
p* practical, useful informa- 
tion. 

'•AUDEL'S DIESEL EN* 
CINE MANUAL" with Ques- 
tions and Answers explains 
in simple, concise language 
the Fundamental Diesel 
Principles — Operating Prin- 
ciples—Engine Starting — Air 
Starting Valves— Fuel Spray 
Valves— Inlet and Exhaust 
Valves — Valve Timing — Fuel 
Pumps — Fuel Injection Com- 
pressors—Starting Air Com- 
pressors — Scavenging A i r 
Compressors — Pistons and 
Piston Rings — Cylinders- 
Lubrication — Cooling Systems 
—Fuel Oil— The Engine In- 
dicator — Governors — Engine 
Reversing — Semi-Diesel En- 
gines — High Speed Diesel En* 
gines— Answers on Operation— Horse 
Power Calculations. 

The illustrations and texts are clear 
and easy to understand. All details are 
plainly brought out. This book is of extreme 
value to engineers, operators, students and all 
who desire a knowledge of the Diesel engine. 
A handsome book, flexible, with gilt edges. 
300 pages — illustrated. 

Send for free Diesel folder today. 



THEO. AUDEL & CO., 40 W. 23rd St., New York ? 

Please mall a copy of AUDEL'S DIESEL ENGINE 
MANUAL. If satisfactory. I will remit 92 on Its 
safe arrival, otherwise I will return the book. 



2 



Name 

Address 

Occupation Pl^ 



AY 



MECHANICS 
& WELDERS 



r GOOD JOBS and 
Mighty GOOD PAY 



Do you want to earn big money? If so let us 
know which of the following trades you prefer. 
You learn by doing. Practical work. Expert 
teachers. Low tuition. Personal attention. It 
will pay you to investigate AT ONCE. Just check 
the courses you'd like to take and mail today. 
You will receive full information, absolutely 
without cost or obligation. But don't delay. 

Check the Trade You'd Like to Learn 

□ Auto Mechanics □ Welding 

□ Audi Collision □ Spray Painting 

□ Metal Finishing □ Torch Soldering 
Ask about our "Pay After Graduation Plan" 



Name 



Address 



Mail the above to 



ICHIGAN 

TRADE SCHOOL 



Write 

I & 
FREE 
CIRCULAR 



3758 Woodward Avenue 



DETROIT, MICH. 



TO YOUNG MEN- 

STENOTYPY 

THE WAY TO SUCCESS! 

Stenotypy, the new profession, offers unusual oppor- 
tunities to ambitious young men. It's a man's wayof 
recording speech in this machine age— a silent little 
machine that types plain print letters faster than any 
one can talk. It opens up preferred jobs now— leads to 
executive careers later. One of 
the surest, quickest ways to get 
into Business on the right basis. 

Now you can learn Stenotypy 
at home in your spare time. Low 
cost— easy terms. Get full details. 
Write for valuable, free booklet. 

Stenotypy, the New Profession,"' 
describing the unusual opportuni- 
sms for young men in this growing 
field and telling how you may enter 
It successfully. Write Dept. 864ST 

THE STENOTYPE COMPANY 
U01 S. Michigan A»e.,Chlca98, 111. 




Established 
1902 



Me w York 

Electrical 

Ask for free booklet SCllOOl 

44 West 17thSt.,N.Y.C. 



KNOCK ■ EM ■ COLD ! 



THE HARDER THEY FALL LEARN JIU JITSU ! 

* O secret knock-out blows without fists by 

-LJ world famous Police Jiu Jttsu Instructor JLOC 

A littlo jab with tip of fingers or strike with edge of hand to right 
spot and touch guys go out like a light. Northwest "Mounties" use 
Jorgensens system. G-Men must he Jiu Jitsu experts. He has 
taught many in U. S. Army. Navy. Marines. National Guard. Coast 
Guard. Police, etc. Send for illustrated course. Full Price 15c. Also 
learn how you may defend yourself against any man regardless of 
sire or strength whether he is armed with gun. knife or club. 
S. J. JORGENSEN, 794 Maritime Bldg., Seattle, Wash. 




DO IT WITH SQUABS 



uook leuiriK now, wny, wnere. w ny cater to o 



Easily, steadily raised in onlv 25 day.. Write us a postcard, ask for r „t^,pi„i K , niaur, 
oo* telling how. why. where. Why eater to ordinary trade when these great lugury 

national markets are wide open lor 
all Iht SQUABS you ca» ,hij>, 
day in Iht year, at profitable prices. 
We give bonus WHITE KINGS for 
promptness. Write ELMER RICE, 
*3J How. St., Melrote. M ass 

Freight Paid 

Erected it 
desired. Let- 
tered. Guaran- 
teed. Thou- 
sands Sold. 
Write for Big 
Free Catalog 
and Samples. 




Best Genuine Marble or Granite 

S10.95up.DircctbyMajlLowPrices. 
U. S. MARBLE & GRANITE CO, 
Dept. A-18, ONECO. FLA., 




PENNY EACH ! I £, 



Large useel Beautiful Gold Reflectinc 
Window Sign Letters. Fineat Quality. 
6 Year Guaranteed. New Style*. Tremen- 
dous Demand. Amaxing Profit*.. Easily 
applied. Write for FREE SAMPLES and 
starting equipment. HURRYI 

Alias Sign Works. 7943 Halsled. Chicago. Ill 




ytlw,^LEssPbefeot^ 

gPTUBELESS W/frrftfm ■ 
I BATTERYLESS zSWMiM& W 





WORLD'S SMALLEST REAL PERFORMING 

Ama/.iug Midget radio weighs m gea_ ■ -yja. 

only 3 tan. complete. Receive rw L\ il I IB 

all stations with clear beautiful 
tone. Very little static and interference. Nothing to adjust or causo 
trouble — should last for years. USES PATENTED FIXED CRYSTAL 
DETECTOR. ENTIRELY NEW DESIGN! Patent No. 2074887. 
Not to be confused with cheaply made imitations or unlawful copies. 
Music and programs come DIRECTLY FROM GRILL OF RADIO! 
New patented "Speakophone" gives more volume and stations! NOT A TOY. Tunes 
broadcast band. The Newest radio sensation of the year. Absolutely complete with 
P |rt ,'Lr* instructions for use in hotels, offices, boats, autos. bed. etc. TAKES ONLY 
„ y^^5?^ TO CONNECT — no messy hookups to anv current or extra wirea, 
SATISFIED OWNERS report wonderful service in ALL PARTS OF THE WORLD. 
THESE ARE FACTS! Beautiful two color cabinets. 

SEND lin MntlFV Pay postman onlv $2.99 plus charges or send S2.9S 
SK.ni> nv ITIVI1EI (check. M. O.. cash) and vours will be sent postpaid. 
GIARANTEED. Can be used by anvonc. ORDER NOW' DEALERS. 

Dept. P-8 KEARNEY, NEBR. 



GUARANTEED. Can be used by 
TINYTONE RADIO CO. 
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ExtraMoney 

SEND NO MONEY • Books Sent C.O.D. Anywhere in U.S. 

These famous Pay-Raising, Ex- name and address. Pay post- 
tra Money Books have helped man on delivery plus few cents 
thousands of others. Let - postage. Send 3c stamp to 
them help you too. Check C^Km\ over postage and ask rur 
this list and mall with your (Hw^ catalog of other books. 

SELECT y^des&A New. practical, non- 

rnnu Aft <Zi*ri>\ technical $2.50 

F HUM Wfgffl l INVENTIONS 

TUIC I ICT M^."'«*Ew 1500 Needed.... $2.50 

IHI3 Lid I .VJ^BvaSiT LEATHER MAKING 

" and Home Tanning. . . 

ARMATURE WINDING .,«,....»,,: •iUJM •..;~„ 5100 

For A.C. and D.C. Mach- MA . C " ,N * SHOP WORK 
Ines S2 00 Tools and Methods. . . . S2.50 

AUTO RFFlNiSHiNr • »*.uu MAGICIAN'S MANUAL 

Duco WithSnriv Gun SI SO Ne . w - 100 Tricks for 

mi TirroD. V^r £3i Amateurs $1.39 

BLUEPRINT READING METAL SPINNING 

For Machine Trades. . .51.50 Practical New Book $1-00 

BRICKLAYING MONEY MAKING 

Plain and Fancy $1.50 FORMULAS 

CARBURETORS (All Makes) 10.000 Practical $4.00 

New. Revised Edition.. 52.50 MOTOR VEHICLE 

CHEVROLET SIX Trouble Shooters' 

Car. Truck. Operation oi «cxcb ) i 0 i2$«- $2-00 

Repair $2 50 piasterihg 

colonial' furniture' Best Instruction Man- 

naL a rr gl 95Pieces »- 50 RADIO PHYSICS COURSE 

r New edition. Every- 

Learn at Home W ithout thine about Radio 00 

BflB 1 fifl r tfRlf aMDer - $2 -° 0 SHEET METAL '°- ' $4 - 00 

Vf„„^ir „ ?vi ... «« Construction Work $2.00 

■•. 1 2-WS?t D JL?i A i. I . oy8 - $3 - 00 STEAM ENGINEER'S 

ELEMENTS DIESEL LICENSE 

Engineering Questions How to Obtain 52.00 

and Answers 54.00 STEEL SQUARE 

FOUNDRY WORK Hodgson! 500 pp. 

>.?fiS?Sfl£K&& etc S 2 -°0 300 illustrationsi 52.00 

FU J? N IT" RE REPAIRING TAXIDERMY, HOME 

Finishing and Decora- Mount Trophies 

■» JsPjhv: 53.00 Profit. Pleasure. .. . 51.50 

HEATING, VENTILATING WROUGHT IRON WORK 

Homes and Buildi ngs . . 52.50 Practica l $1.35 

POPULAR MECHANICS PRESS 

Room937A 200 E. Ontario S t. , Chicago 




(BuiMa BOAT 

FOR PLEASURE OR PROFIT 




EXACTLY HOW TO BUILD 
IS DIFFERENT BOATS 

This Is the new edition with 42 
added pages, 6 new boats, and 
conversion of Ford motor for 
marine use. Full directions and 
details for cabin cruiser, racing, 
hydroplane, outboard runabout, 
sail boats, kayak, sled type — 15 
boats In all. Also sectional boat 
to carry on car. 

SEND NO MONEY 

Write for new edition of Boat 
Book today I Sent anywhere. 
Pay postman $3.00 plus few 
cents postage. Outside U. S. 
and possessions remit with 
order. Money refunded If not 
satisfied. 



EASY— LOW COST 
with 

POPULAR MECHANICS 

BOAT BOOK 

Build a boat at hornet You can 
do it. Just the kind you've 
wanted — power, sail, or row boat. 
The "Boat Book" shows you how 
In simple step-by-step directions. 
Specially prepared for those with 
limited tools, little skill and 
money. Build boats to sell for 
profit too. Book tells how. 

GIVES PLANS, METHODS 
AND MATERIALS 

Actual working plans and photos 
of real boats under construction 
makes building easy. Shows 
materials needed and rock-bottom 
costs. Hundreds of pictures. No 
chance for mistake. Includes also, 
navigation and pilot rules, han- 
dling sailing craft, boat kinks, 
boating terms. Everything a boat 
enthusiast should know. Size 
7x10 Inches. 312 pages. Fine 
cloth binding. 



POPULAR MECHANICS PRESS— Room 937A 
200 East Ontario St., Chicago 



When writing please mention Popular Mechanics 



SKINNY 

WATCH OUT J 
don't be a beach 
scarecrow in a 
bathing suit! 

NO EXCUSE NOW FOR, 
SCRAWNY FELLOWS 
NOT TRYING TNG 
NEW WAV 
THOUSANDS 
HAVE FOUND/ 
ADDS5toI5; 
POUNDS / 
QUICK./ (il M 



ADD 
WEIGHTI 
-FEEL GREAT! 

WITH KELP AM ALT 

say Thousands 

Results Guaranteed or No Cost 

Don't resign yourself to being a 
skinny, scrawny physical wreck PoMd bv ™""' 0 " ai Model - 
— a sight in a bathing suit. Kelpamalt, the new 
mineral concentrate from the sea, has put husky 
flattering pounds on thousands who never before 
could gain an ounce. That's because it contributes 
to the supply of natural minerals, often deficient in 
the daily diet, and needed for the body's chemical 
processes which change food into flesh, strength and 
energy. Kelpamalt's assimilable iron, copper, phos- 
phorus, calcium and other minerals, together with 
its natural plant iodine, help your system get the 
real good out of food. Try it. Thousands are amazed 
at quick gains of 5 to 15 lbs. often in a few weeks. 
They look better, sleep better, feel better, too. Re- 
sults guaranteed, or it doesn't cost you a penny. 
Kelpamalt costs but little to use. Sold at all good 
drug stores. Send for fascinating instructive 50 page 
booklet on Your Strength and Weight FREE to 
Kelpamalt Co., Dept. 1253, 27 West 20th St., N.Y.C. 

KelpamaltJ^r 



atonal 
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Do Uou. Want a _ 
ATC Hot DIAMOND? 



Thousands have found it easy to own 
America's finest diamond rings, watches, 
silverware or jewelry by the Santa Fe 
Plan. Bulova, Hamilton, or Elgin watches 
— brilliant blue-white diamonds — silver- 
ware from world-famous companies, and 
the great Santa Fe Specials — offered to 
you at startling cash prices on confiden- 
tial liberal credit terms. 

A Few Cents a Day is the Santa Fe Way 

That watch or diamond you've always wanted, longed 
for — you needn't wait any longer for it. The 
Santa Fe will trust you — let you wear the 
watch or diamond you want while 
you pay only a few cents a day. 





TURN 
PIN MONEY 
INTO DIAMONDS 



Don't Pay Extra For Credit! 



No honest person should pay extra to have someone 
trust him. The Santa Fe trusts you the way you want 
to he trusted — straight from the shoulder without 
any extra charges, extra fees, or taxes* You pay 
only the low advertised rash prire in small monthly 
payments. Send for 1937 Catalog NOW! 

to Adults — Send for this heautlful book 
today. Sent ABSOLUTELY FREE to 
adults. Send your name and address, and the 
heautlful catalog will come to you by return mail. 
Do it now while you think of it. 

SANTA FE WATCH COMPANY 

Dept. 86, Thomas Bldg..Topeka. Kans. 



FREE 



THE INGENIOUS MAR KW ELI RX45 



1-41* ~ WITH lOO STAPLES! 

■ M ' Indispensable (or fastening paper, drawings, 
etc., to drafting boards instead of thumb tacks. 
The thin wire staple also very handy for assembly 
of small models instead of brads. 

A simple adjustment converts the "RX45" 
from a lacker to a pinning and stapling 
machine: IN A SPLIT SECOND. 
MARKWELL MFG. CO.. Inc. 
200 Hudson St Dept. P, N. Y. 





TRIAL LESSON IN 

• DRAFTING 

More good jobs now in Draftinc Learn AT H< iMK in -pare time 
tor ut our Chicago School <. St-nd poet ttrd for FREE TRIAL LES- 
SON .tnd Mf how easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
K208 Tech. Bldg., 118 E. 26th St., Chicago, III. 

If you can 71 ateay to college t > learn Drafting, Engineering, Archi- 
tecture, Electricity, Air Conditioning or Radio — tend for FREE Blue 
Rook. 

Cheap Heat- No Coal 

Remarkable, Cheap Invention, Burns Cheap 
Grade Diesel Oil Once Thrown Away as Use- 
less — Converts any Stove or Range to Fast, 
Clean Heat— Hotter, More Economical Than 
Coal or Wood — Banishes Wood Chopping 
and Ashes. Sent on 30 Days' Free Trial. 
Over 10,000 already in use; No more Coal and Wood 
drudgery. No more getting up freezing winter mornings to 
coax stubborn fires. Safe. Temperature controlled. Many 
wonderful automatic features. Runs on pennies. Sent on 30 
days' trial at our risk. Agents Wanted — we will select parties 
in each locality to receive one FR£E for installing in their 
own homes to demonstrate. Make up to $60 weekly and 
more booking orders. Selling fast. Write at once — peak of 
season now — no time to lose. Name and address on one 
cent postcard will do. Brigbam Oil Burner Co., Dept. 2927.11 . 

St. Louis, Mo, Approved by Nat'l Bd. Fire Underwriters. 




Greaseless Potato Chips 

Here's your opportunity to get Into 
business for yourself. Turn potatoes 
into cash by making potato chips. I'll 
show you how with my improved 

outtlt. Makes delicious crispy, tasty, 

superior, "grcaselcss" chips at a surprisingly 
low cost. Also Doughnuts and Salted Nuts. 
Very little cash needed. No previous experi- 
ence required if you follow the Instructions 
and selling plans I furnish. Begin in any 
location, village, city or suburb. An oppor- 
tunity is waiting. Steady year 'round 
business. Groceries, delicatessens, restau- 
rants, taverns do the retailing for you. 
Merely keep them supplied. 

WE HELP START YOU IN BUSINESS 

Raw material plentiful and low priced. 
Simplified process and confidential plans. 
Profit large — unusually so. Enormous quan- 
tities of Potato Chips are bought daily. 

We Have a Credit Plan 

Find out how you can buy equipment on a 
monthly payment plan. Let us tell you what 
others say about the Potato Chip business. 
Get all the facts. Get into this dignified, 
year 'round business with its money-making 
opportunity. Send for FREE booklet en- 
titled, "How to start a Factory." Do this 
AT ONCE. 

LONG-EAKINS COMPANY 

828-S High St., Springfield, Ohio 



Complete 16-unit 
Outfit includes 
new type white 
vitreous enamel 
ROUND Cook- 
ing Vat; Direct- 
to-fat high speed 
sllcer: centrifugal 
Grease Extrac- 
tor; Thermom- 
eter — Positively 
everything nec- 
essary to start — 
all at new low 
price. 



LEARN CARTOONING 

by the method that has developed hundreds successfully. Send 

name, address and age for free chart to test your ability. 

THE LANDON SCHOOL, 1404 E. 9th Street, Cleveland, Ohio 

In answering an advertisement with a coupon, be 
sure to write name and complete address clearly. 
Sometimes advertisers are unable to respond to in- 
quiries due to lack of complete information. 



A BILLION IDEAS 

FOR. ONLY A Q<£ STAMP 



Send today forthebig PopularMechanics Illustrated 
Book Catalogue — "A BILLION IDEAS." An inter- 
esting helpful guide to thousand of practical informative and 
money-mule inc ooolta. It describe!) many books of the kind you 
want to know about. Limited edition just published. Send three 

POPULAR MECHANICS PRESS fSSj£*lSSSlS 





^DIESEL®***. 



4 



472 PAGE BOOK 

OnliL 



Diesel Power is no passing 
fad. It's the coming world 
power. In the air — on land 
and sea — thousands of men 
who know about Diesel En- 
gines will be in demand. 
Plan ahead. Get the most 

timely book of the day— ELEMENTS OF DIESEL EN- 
GINEERING by Orville Adams. The ideal book for beginners, 
students, mechanics of all kinds and the only book you need. 
Large size 6x9 inches. 450 Pages. 284 Illustrations. 22 Fact 
Filled Chapters. Send for your copy today and get out in 
front in Diesel Power. Sent postpaid only $4.00. Order today. 

POPULAR MECHANICS PRESS * 
200 EAST ONTARIO ST. ROOM *37>B CHICAGO, ILL. 

When writing please mention Popular Mechanics 
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AMPLIPHONIC 

ACCORDION 

> Music, popularity, and romance 
surround you when you play your 
Soprani Ampliphonic accor- 
dion, a complete band in itself. 
l Easier playing, reduced size 
and weight, more beautiful 
tone, greater volume with a 
third less bellowsing. Exclu- 
sive ampliphonic feature 
assures rapid progress. Home 
trial. Easy terms. See your 
music dealer or send postal for 
beautiful free book. No obliga- 
tion. Act now. Write today, 15a 

SOPRANI, INC. D ^ PT 

630 South Wabash Avenue, Chicago, Illinois 

Government Jobs 

EXAMINATIONS SOON INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. C. 

ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 

Federal Schools, Inc., 8137 Federal Schools Bldg., Minneapolis, Minn. 

5c TIRE MAKES $2.00 MAT 

Make springy, long-wearing Rubber Mats out of old auto tires. Any 
length or width. BIG sale to schools, factories, stores, homes. Think 

of the profit. Brand new butanes, fully patented. Field untouched. Reasonable 
investment and simple band machine starts your local plant. Write quick for free 
information. Don't lose a minute— t his is BIG! 

FABRIX, INC. Dept. 78 325 W. Huron St., Chicago, III. 




LETTERING ARTISTS MAKE Slq MONEY . 



Learn in LARGEST COMMERCIAL STUDIOS OF KIND 
IX MIDDLE WEST under master craftsmen. Few weeks pre- 
pares you for iqb. No talent needed. Positions waiting. Free 
employment servir-e. Show Cards, Posters, Sign Painting , 
Window Displays, Silk Screen Process. Send name, addresx, 
present occupation for FREE ability test chart. 

ACME POSTER STUDIOS • 22-24 W. Hubbard St., Chicago 



ORIGINAL 
POEMS, SONGS 



For Immediate Consideration : : Send Poems to 

COLUMBIAN MUSIC PUBLISHERS LTD., Dtfl 41, TORONTO , CAN. 

In answering advertisements always write name and full 
address clearly. 




WHOLESALE CATALOG 

<^4000 fast sellers 




5PDRS COMPHNV 

WHOLISSII IMP0ITIR* — . . MBHUfdC TUHIRS 

LE CENTER. MINNESOTA 



HAS 

260 Pages of World Wide 

Bargains 
4000 Salesmen's Specialties 
15 New Selling Plans 
30 Money Making Ideas 

Shows fast sellers of every 
description from many parts 
of the world, at rock bottom 
wholesale prices. Hundreds of 
selling sensations, new crea- 
tions, outstanding values — one 
source of supply, all in our 
latest, revised catalog. It's 
free. Send for it today. 

SPORS CO. 
6-37 Main St., Le Center, Minn. 



Get the FREE Book 
vm of opportunity 




Brimful of terse 
instructive facts about 

TELEVISION 
RADIO 

SOUND RECORDING 
ELECTRICITY 

Note These Interesting Contents 

Written in plain, underBtundable language, 
t his free Book gives facts you want to 
know about the bent paying trades and 
opportunities. 05 illustrations. Major 
subjects include Television Theory and 
Construction. Pick-up Systems. Amplifiers, 
Trans milters. Receivers, Cathode Tubes; 
Radio in all its branches. Receiving, 
Broadcasting, Trouble-shooting. Construc- 
tion and T heory; Sound -recording on Disc; 
Loud Speakers, Talking Picture Projec- 
tion. Radio Communication, Laws, etc. 
This book also tells how you can qualify residents 
for these good pay trades by training at of U.S. 
NATIONAL SCHOOLS. Sena coupon now 
for free book. 

NATIONAL 
SCHOOLS 

LOS ANGELES 



National Schools If the 

oldest trade Institution 
in the West. Established 
1005. You can earn 
room and board while 
learning. Coach rnilroud 
fare allowed to 
Los Angeles. 
This service 
only for 




NATIONAL SCHOOLS, Dept. 8-PMR. 
4000 So. Flgueroa St.. Los Angeles, Calif. 

Without obligation send your free book. 

Na me Age 

Address 

City State 
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AND ALL KINDS OF ANIMALS 

SPORTSMEN. SAVE YOURTROPHIES! Lcarnat 
home in spare time to mount all kinds of birds and 
animals. Decorate your den with trophies of field 
and stream. We teach you this FASCINATING 
SPORTSMEN'S HOBBY. Quickly, easily learned. 
Wild game is growing scarcer. Trophies now more 
valuable than ever! Shoot FEWER and MOUNT 
them true to life. IT'S PROFITABLE! Many report 
earning $25 to $75 a month mounting specimens 
for hunters. Why not YOU? Learn to make USE- 
FUL articles from mounted specimens such as book 
ends, lamps, etc., etc. (See squirrel lighter to left.) 

WILD GAME NOT NEEDED. d f 0 *°t 

hunt you can mount COMMON specimens: Owls, crows, 
pigeons, hawks, rabbits, even frogs. Real FUN. 

We also teach yon to tan 
furs (toft and pliable and 
new method to TAN GENUINE LEATHER from all kinds 
of hides. Great spare time money maker. 

Send right now for beautiful free 
48-page nook let. illustrated, telling 
how easily YOU can learn to be a Taxidermy Artist. Con- 
tains many fine pictures. Intensely interesting. (Jet YOUR 
copy today. No cost or obligation. Send now! State AGE. 

N. W. SCHOOL of TAXIDERMY, 6337 El wood Bide., Omaha, Neb. 



LEARN TANNING 



FREE BOOK 



JOBS FOR THOUSANDS 



in the technical fields if trained. 
Save time on B. S. Degree in 
Engineering . . . Architecture 
Electricity, Construction, or 
Radio Engineering. 

Shorter courses in Air Conditioning, Drafting, 
Building, Radio, etc. 

No time to lose. Start training now, days or evenings. 
Opportunities to earn part living expenses in Chicago. 
Job help when readv. 34th year. Accredited. Send post 
card for FREE SO Page BLUE BOOK. 

CHICAGO TECHNICAL COLLEGE 

K75 Tech Bldg., 118 E. 26th St., Chicago, III. 



SERVICE 12000 RADIOS ! 



WITH THE MALLORY- YAXLEY 

RADIO ENCYCLOPEDIA 

Here's all the dope you need to service 
any radio set ever made! Over200 pages 
packed with complete data on schema- 
tics, condensers, I.F. peak frequencies, 
vibrators .tubes, volume controls, 
transformer circuits, etc. — ALL for the 
first time under one cover ! Easy to use, 
detailed, practical, this "All-in-One" 
book is invaluable for Experimenters, 
Servicemen, and Amateurs — it always 
gives you the correct answer ! Costs 
only $1.47. Get your copy from 
any Radio Dealer or order direct 
from P. R. Mallory&Co., Inc. 



P. R. MALLORY & CO., Inc. 

INDIANAPOLIS, INDIANA 




Increase Your 

Earning Power 

Apply time and labor-saving kinks to your work. 
Your efficiency will soon be recognized and you will be 
in line for advancement. 

If you do machine shop work of any kind, sheet-metal 
work, painting, carpentry, auto repairing, farming, con- 
crete work, plumbing, electrical work, welding, building- 
glass work, general repairing, tool-making, poultry rais- 
ing, masonry or home repair work, get this 

LIBRARY OF 2000 

TIME and LABOR SAVING 
IDEAS for SHOPMEN 
and HANDYMEN 

JUST OUT 

SHOP 
NOTES 

for 

1937 

357 Articles 
703 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




Including the new 1937 Issue Illustrated above, there are 
Ave volumes Id the Shop Notes Library of 2000 easily un- 
derstood short cuts to every-day Jobs. Here are Just a lew 
of the subjects taken from the latest issue: 



Alloys, Electroplating; 

With 
Belt Sunder 
Cesspools, Repairing 
Concrete Garden Furni- 

turo 

Dovetails. Making 
Dowel Makinc 
Efficient Farm Weeder 
Electric Motors. Servic- 
ing 

Electrical Test Board 
Elect roplatwc Non-Con- 
ductor* 
Family Auto Trailer 
Fence Posts. Pulling 



Fly Chaser for Door 
Folding Bed in Auto 
Fruit-Picker's Ladder 
Go'd, Finding 
Humidifier for Furnace 
Magnet Recharger 
Metal Awnings 
Metal Furniture 
Oil Finishing 
Photo Enlarger 
Photo "Spot" Light 
Plastics. Working With 
Pottery.Concrete 
Resilvering Mirrors 
Rewinding Auto Gener- 
ators 



Saw horse for Uneven 

Floors 
Shop Heating Unit 
Soldering Aluminium 
Thermostats, Designing 
Tools from Drill Rod 
Trailer. Contractor's 
Truck Lift 3 Speed 
Universal Tripod for 

Cameras 
Window Displays. Novel 
Window Sign ''Flasher" 
Winter Starting Aids 
Wood Lathe Used for 

Metal Turning 
Wooden Bowl Forming 



Each volume contains approximately 400 articles and 700 
Illustrations and has 200 or more pages. This unrivaled library 
of shop helps may be secured for a limited time only. After 
the present supply of books is exhausted the offer must be 
withdrawn. 



Send No Money 



POPULAR MECHANICS PRESS. 

200 E. Ontario St., Room 837. Chicago, III. 

Send me, as per your offer, the following books. I will pay 

Boatman price and small amount of postage. My money will 
e refunded if I am not satlsQed. (Check what you want.) 

□ 1937 Shop Notts and Lathe Handbook (Metal Work- 

ing), both for 98c. 

□ Shop Notes Library (S vols.) $2.50. 

Name 

Street and No 

City State 

• C. O. D. applies to V. S. and possessions only. If you reside 
elsewhere, remittance must accompany order. 
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LA TEST 20-TUBE MID WEST TUNES 

ITSELF BY ELECTRIC MOTOR 

JUST TOUCH A BUTTON/ 



ONLY MIDWEST'S DIRECT-FROM -FACTORY POLICY 
MAKES THIS AND OTHER SENSATIONAL FEATURES A 
POSSIBLE ATAMAZIN&LVLOW PRICES/ 






engineering advancement. 
Mid west's Electric Touch-Button 
Tuning is entirely automatic and the 
sensation of the radio world! Ten touch 
buttons completely control the set. Touching any 
button turns set "on" and tunes in desired station. 
.Nine other lavorite stations arc automatically and 
perfectly brought in . . . Zip . . . Zip . . . Zip ... as fast 
as you can touch buttons. No more dial twiddling! 
Why be content with an ordinary 10, 12 or 14-tube set, 
when you can buy a 20-tube Super DeLuxc Motorized 
Midwest for the same money. It will surprise and 
delight you with its brilliant world-wide reception on 
6 bands. You save 50% — and get 30 days free trial in 
your own home — when you huy direct from the factory at 
wholesale prices. You are triply protected with Foreign Reception 
Guarantee, One-Year Warranty and Moncy-Back Guarantees. 

TmSASLOWASH°°AmB 

You haive * whole year to pay for your Midwest on the easiest and 
most convenient of credit terms. Send for the Free 40-page catalog 
today — and begin to enjoy motorized radio at its best, right now! 

jwM FREE 40PMECATAL0&/ 

See for yourself that Midwest offers today's 
r - ■ ■ ■ -mm greatest radio values! Write for new 1938 

MAulU MTSTIv BKAIn Factory-To-You Catalog showing -*0 pages of 
"Mystic Brain" interprets radios, chassis and features — in their natural 
your touch button signals colors. Select the one you like on 50 days 
and controls electric motor. FREE TRIAL in your own home. 
Ten contact fingers can o • njt i y • . • • t xy j » 

b* easily act to any ten service Men I Join nation-wide midwest 
stations you desire service organization. Write Jorjree details 



MAGIC MOVIE DIAL 

Now, MidwMt gives you 
today's finest world - wida 
overseas reception. Note 
that the dial on the chassis 
•hows only tb* broadcast 
band. Then, (lip tt-wave- 
band -switch, and, instantly, 
& additions! bands are 
projected on the dial. 





FACTOW'TO-VOU 

NEW LOW BASF 
PKICt CHASSIS 

The new 1938 Midwest 
consoles are triumphs of 
the furniture art. The 
Trio-Sonic Reproducers 
(3 speakers), installed in 
this 20-tube console were 
especially developed for 
use with Double Power 
.Beam Output Tubes 



PASTE COUPON 0N1< P0STCAPD...0P WRITE TODAY. 



minilJEST M RADIO CHRP. 



OEPT. L.M-15 J 
Established 1920 



cincino ati, ohio, 

Cable Address A1IR AC0...AII 



I 
l 
i 
I 

U.S.A. J 
Codes ■ 

— si 



MIDWEST RADIO 
COR P0 RATIO N 

Depl. AA15 Clncinuti.O. 
Send m c your 
new Fhef. catn* 
1<>£ and complete 
details of your 
liberal 30* day 
FnEC trial offer 
I Special QfTrr and prices 
prevail only when 
dealinx direct with 
factory by mail. J 



Name..™- 



Address 



Town 

U>ef-A(eiltl Mike Ejw Eilrj Mine,. 



..... State 

Check Here CI l« ietailtj 



When writing to advertisers please mention Popular Mechanics 
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SEALED POWER PISTON RINGS 

7?&)t in Tlew Cafo/B&if m Old Cafo/ 



1IGHTNING-FAST get-away . . . robust speed and 
j power . . . thrifty on oil . . . stingy on gas! That's 
the 1937 Nash LaFayette- M 400". 

Under its hood, of course, you'll find Sealed Power 
Piston Rings — put there after engineers' tests had 
proved they mean greater speed, greater power, and 
maximum oil economy. Just like the engineers of 
Buick, Cord, Hudson, Oldsmobile, Pontiac and other 
splendid 1937 cars — Nash engineers know Sealed 
Power Rings are designed right! That they seal power! 

New Ring for Old Cars 

Now, Sealed Power offers a special expander ring for 
cars that have gone 10,000, 20,000, 30,000 miles or 
more. The experience of hundreds of thousands of 
motorists proves that this great new-type ring ends 



an inner spring of Swedish steel holds the cast iron 
outer ring firmly against the cylinder wall. If your car 
is using too much oil, has no pep or power, try it. 
You'll be amazed by results! 

Warning! Read Carefully! 

But let a Sealed Power ace mechanic check your 
car first. Perhaps new valve guides, new bearings or 
new pistons are needed. Depend upon your Sealed 
Power mechanic for straight-from-the-shoulder facts. 
Usually Sealed Power Rings alone 
will restore new car oil economy. 
Meanwhile, write for our book- 
let, "New Low Cost Way to Save 
Oil and Gas and Increase Pep". 
It's free! You'll like it! 



'between meal oil hunger." Without excess pressure 

SEALED POWER CORPORATION 

Dept. 278, Muskegon, Mich. • Canadian Factory at Walkerville, Ont. 
Manufacturers of Piston Rings, Pistons, Piston Expanders, Piston Pins, Valves and Cylinder Sleeves 

When writing to advertisers please mention Popular Mechanics 
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GOLD 




I 



2 



OLD is luring a new army 
of searchers into aban- 
<f^doned mining fields of the far 
west. Engineers, chemists and 
•4 devotees of that newer sci- 
S. ence, geophysics, are in the 
vanguard, carrying newly 
t>£ created contrivances which 
make two ounces appear 
where an ounce or less would 
have been produced with old 
er apparatus. 

The thirty-five dollar per 
ounce price tag on gold is a 
fc> contributing factor in the re-vS 

5** 



^~>Top, 



hunting lost vein of ore with metal-locating device. Bot- 
tom, solid rock core taken out with Newsom driller 



surgence of the gold fever, but 
experts say that even at the old 
price of $20.67 an ounce and with 
the new methods of mining, some 
of the old abandoned mining 
properties might have been re- 
vived. The all-time top for gold 
production in the United States 
was attained in 1915 with 4,887,604 
ounces produced. Gold then sold 
at the $20.67 figure. In 1935 the 
United States Bureau of Mines 
reported production of 3,546,169 
ounces and at thirty-five dollars 
an ounce that represented an all- 
time dollar high of $124,115,915. 



V 
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Experts predict that the 1915 production 
^ will be exceeded within a very short time, 
and point to some of the new methods of 
mining as basis of their belief. 

An ultra-modern plant is that of the 
ew Method Mini ng jmdjJ^UUng' company 
af2re~Fjg2T£ee Mirte in California. The 
Fig Treemine is said to' have caused the 
failure of several companies which had to 
depend on the free gold that it produced. 
With the gasoline storage -tank plant of 
the New Method^eolnpany the Fig Tree is 
now expected/to become a money-maker,, 







Top, left, co ntra 
latest emhf^pfoducing 

icer mining is another new machine io^the lo 



ivity jnstrument. Right, 
"doodle^BOg" /dredge for 



'J 



yielding from twenty to $100 a ton. 
Gold is produced by the New 
Method outfit by grinding the ore, 
and placing it in tanks to be mixed 
w^th a chemical formula. Leach- 
ing takes place in the tanks, anc 
flour gold is crystallized ready for 
the mercury to pick it up. When 
it^finally comes out it is in the 
solid piece and ready to go to the mint. 
The plant consists of an ore hopper, 
grinding mill, and four large leaching^ 
tanks. Processing of the ore at this plant 
costs about two dollars a ton. The plarft^V" 
represents seven years of experimentation >. 
with methods for mining flour gold. 

Another aid to quicker and cheapef 
mining' is the contribution of one J. B. 
Newsom, of Palo Alto, Calif. Mr. New-' 
som's contrivance is a circular bore that 
digs shafts at the unbelievable speed o\ 
ten feet per day. The driller was complet- - 
ed after eighteen months of ex- 
perimentation at the Idaho-Mary- 
land Mine at Grass Valley, Calif. 
There it was used to drill a shaft, 
even while it was being perfected, 
and there its weaknesses were 
discovered and corrected to pro- 
duce the finished product. The 
essential difference between the 
Newsom drill and other core 
drills, aside from its larger size, is 
that the entire machine goes into 
the hole. Thus time is saved in 
the handling of drill rods, and no 
rod tower or rod handling tackle 
is required, and, as the operator 
goes into the hole with the ma- 
chine, he always can control its «^ 
operation closely. It gouges out a £X 
e feet in diameter, and in 
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the Idaho mine test the cost of 
drilling was lower that it would 
have been with other core drills, 
despite the fact that the drill itself 
was being developed as the shaft 
progressed. Mining men will un- 
derstand the advance represented 
by the Newsom drill, as against 
old-type core drills which bit into 
the ground at the rate of about 
four feet a day. 

The greatest contribution to 
modern gold mining, however, 
comes from the comparatively 
new science of geophysics. In 
*times past many devices 
for ore detecting, such as 
divining rods, treasure 

(Continued to page 147A) 
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Reserve mine which is being mined by a ncu 

itT. Hokto/h, power shovel in open mine. Inset, bottom, set 
ting electrode of gold locater in ground 
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, 1 * defense Cjuns anct Planes Combat Air Raiders 
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Left, machine gunners of the 
63d Coast Artillery training 
their anti-aircraft weapon on 
"enemy" air raiders attacking 
"targets" outlined on the dry 
lake near Muroc. Remarkable 
accuracy is a feature of the lat- 
est guns produced for defense 
against air raids. Note the cam- 
ouflage net over the machine 
gun's "nest" 
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Right, soldiers of the 63d Coast 
Artillery operating an anti-aircraft 
range finder on the lake bed at 
Muroc. This apparatus locates and 
registers the range and angle of 
fire for the anti-aircraft batteries 
so that a deadly defensive shower 
of shells and bullets may be direct- 
ed at approaching "enemy" planes. 
Even the range-finding equipment 
is partially protected by camou- 
flage from the eyes of observers in 
raiding planes. This photo was 
snapped during the recent maneu- 
vers in California 



4 



*; 

x 
* 

V 



Copyrigh 



POPULAR MffeANICSfl ' ' i 

Diesel Streamliners Now Link Coast to Coast 




With the assignment of 
two new streamline 
Diesel-electric locomo- 
tives to the Capitol Lim- 
ited of the Baltimore and 
Ohio railroad, Diesel 
trains— fer~~the first time 
span the continent. These 
two powerful locomo- 
tives, running daily in 
each direction between 
Chicago and Washington, 
are the first of their kind 
on any trunk line from 
Chicago eastward. Three 
years ago the first Diesel- 
electric streamliner 
streaked across the coun- 





try to pioneer a new type of railway pas- 
senger service, and today a score of these 
trains are in service, covering a total of 
13,000 miles daily. Four trains operate be- 
tween the Pacific cities and Chicago on 
thirty-nine and three-quarter hour sched- 
ules, and with the Baltimore and Ohio 
streamliners connecting at Chicago you 
can ride from San Francisco to Washing- 
ton in fifty-four hours and ten minutes 
running time by Diesel. These newest en- 



Streamline dual power car at left, 
built to haul Baltimore and Ohio 
railroad's Capitol Limited, com- 
pletes eastern link of Diesel-elec- 
tric passenger service from coast 
to coast. Officials are shown in lo- 
comotive's control cab above 



gines are twin-unit power cars delivering 
a total of 3,600 horsepower. The operator 
sits in a comfortable adjustable seat in the 
cab and drives the train with three levers 
— main throttle, reverse lever and air 
brake handle. Slanting, automotive-type 
windshields of thick safety glass, with 
windshield wipers and hot-air defrosters, 
give the driver good vision. The cab is 
steam-heated, with adjustable side win- 
dows and no-draft ventilators. To the 
usual instruments such as the indicating 
and recording speedometer, air brake 
gauges and motor dials has been added a 
"wheel slip" indicator which flashes a red 
light when any driving wheels slip be- 
cause of poor track conditions. In the en- 
gine room the attendant is warned by four 
colored lights and an electric gong when- 
ever the engine overheats, oil pressure is 
low or a boiler is failing. 



CWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 
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Automatic Transmission Saves Gas and Power 



Providing four forward 
gears which are selected 
automatically through a 
device actuated by oil 
pressure and engine 
speed, a new automatic 
transmission for the au- 
tomobile saves gas, im- 
proves acceleration and 
reduces engine wear. It 
eliminates the gear-shift 
lever from the floor of the 
driving compartment, 
employing a small con- 
trol lever located on the 




steering column. This lever has four 
positions, reverse, off and two forward 
speeds. The first forward position con- 
sists of a first and second gear designed 
for starting when the engine is cold, when 
the car is on hills or when maximum pow- 
er is desired. The car is started as usual, 
by using the clutch, after the control lever 
is in first forward position. At six miles 
per hour the gears automatically shift from 
first to second. Then the driver moves the 
lever into second forward position, with- 
out using the clutch, and the transmission 
automatically shifts into higher gears un- 
til it reaches "super drive" at a speed of 
twenty-three miles per hour or greater. 
Extremely fast acceleration or increased 



Top and bottom, right, views 
of control lever on Oldsmo- 
bile steering column. Left, 
showing means of control- 
ling transmission 



power for hill climbing may be obtained 
while the car is operating in fourth for- 
ward gear, or super drive, by depressing 
the accelerator pedal to the floorboard. 
This causes the transmission to shift into 
third or "pickup" gear, which operates as 
long as the accelerator pedal is depressed 
or until the car attains a speed of approxi- 
mately sixty-five miles per hour. Then 
the shift back into super drive occurs au- 
tomatically. At speeds below fifty the 
control lever may be shifted back into first 
forward position, causing the lower gears 
to retard the speed of the car on down- 
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grades. The shift to re- 
verse also is made man- 
ually, but may be accom- 
plished only by\ pressing 
a lock button at the end 
of the control lever. This 
prevents accidental shift- 
ing into reverse. The su- 
per drive has the effect of 
the "overdrive^ and 
"cruising gear" featured 
by other manufacturers 
in that it provides a low 
axle ratio, permitting the 
engine to work slower 
without reducing 
speed of the car. A te 
fifteen per cent incr 
in gasoline mileagd is 
claimed, compared to fuel 
consumption of a cur 
equipped with conven 
tional transmission. The 
automatic transmission 
designed by Olds Motoj 
Works engineers, consists 
primarily of two plane- 
tary gear sets which re- 
place the conventional 
forward speed gears. These gears are 
placed one in front of the other, so that 
the power from the engine may be trans- 
mitted through either or both gear sets. 
The automatic selection of the most effi- 
cient gear for each speed is controlled by a 
centrifugal governor incorporated into the 
transmission which controls the shifting 
mechanism. The shift from one gear to the 
other is accomplished through hydrauli- 
cally operated pistons that control brake 
bands on the planetary gear sets and 
clutches within the planetary units. Thus, 
when the transmission is in low gear the 
brake bands of both gear sets are held 
tightly against the drums and the power 
is transmitted through the two sets of 
gears. In second gear the brake band of 
the forward gear set is released and power 
transmitted through the rear gear set. In 
third, the brake band on the rear gear set 
is released and the drive is through the 
forward gear. In super drive, the bands 
on both gear sets are released and power is 
transmitted directly from engine to rear 
axle. Oil pressure for operating the trans- 
mission is generated by a built-in pump. 
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Road to Span Lake Michigan 
Is Plan to Speed Traffic East 




Drawing of twin-decked sufaA4-fughway for automobiles, trucks and elec- 
tric lines, which engineers suggest building across Lake Michigan 



super-highu 



To link Chicago with the east by an ex- 
press highway, Chicago merp 'propose a 
double-deck super— highway that would 
span Lake Michigan. Their plan calls for 
an island at the mid-point of the road be- 
tween Chicago and the Indiana shore. A 
six-lane upper deck would carry automo- 
bile traffic, and below it would be four 
lanes for trucks and interurban lines. < 
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Rope Clamp Gives More Tensioti 
jlj \^rien Line Is Pulled 

Made so that a 
pull on the rope 
will increase ten- 
sion, a simplified 
clamp is available 
for use on clothes- 
lines, tennis nets, 
tents and awnings. 
Regardless of ten- 
sion, the clamp maintains a non-slip grip 
which can be loosened only by pulling the 
trigger. Round leather or cord rope may 
be used in the device. 
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Cashier Snaps Steel Shutters to Foil Robber 

at a remote point could 
close the shutters if the 
cashier at the window is 
unable. A twenty-seven 
pound weight holds the 
shutters open during nor- 
mal business. They are 
made of three-sixteenths 
inch cold rolled steel, with 
all rails chromium-plated. 
Once installed, there is 
no operating expense. 

Imagine the surprise of this 
robber! Just as he pokes a pis- 
tol at bank teller, a touch of 
foot pedal in cage snaps steel 
shutters closed 




^5 r^C^XjL€4Lt> d ' tee 1 

S If a robber should con-g^ 

^^^(•5^ front Vhe cashier of a 
Quebec Dank, steel shut- 
ter s ^ wo tua suddenly snap 
shut, converting the open 
cashier's cage into a steel- 
walled chamber with no 
opening for gun muzzle 
or bullet. These shutters, 
installed recently, are 
operated instantly at the 
touch of a foot lever. The 
same lever sets off a rob- 
bery alarm and clicks the 
shutter of a camera which 
photographs the criminal 
in front of the cage. Dual 
control of the lever is 
provided so that a clerk 
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/Fire Chief Uses Loudspeaker to Speed Up Alarm System 



Loudspeakers are replacing the old 
Q/» inter-station gong system to speed up the 
' a) response of fire companies to alarms in 
>T Memph is. The conventional method was 
VfcJ to notify all stations of the location of a 
\J**" ■ fire by a code of electric bells. When an 
x*alarm comes to Memphis fire headquar- 
ters, the dispatcher glances at a card index 
to leacn which company covers the district, 



then by loudspeaker he directs that com- 
pany to the fire. It is expected that when 
this system is fully installed, fire trucks 
will be speeding to the fire within ten sec- 
onds after the alarm reaches headquarters. 



CThirteen billion dollars are invested in 
the electric power industry — more than 
the gold in thfl United States treasury. 
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I *f V A SEAWORTHY floating home powered by two 150-horsepower Diesel engines 
and capable of taking you almost anywhere you want to go. 



PART I 



UNDREDS of American families 
have discovered a new way to 
live. They are closing up homes 
or deserting city apartments 
during the summer for life aboard that 
marvel of comfort, compactness and sea- 
worthiness — the modern small cruising 
motorboat. Naval architects and boat 
builders have created a home afloat that 
is within the reach of thousands. 

The trend to the water has become 
increasingly evident the last few years. 
There were 319,404 motorboats num- 
bered at the forty-four federal customs 
houses, according to a recent survey 
made by the National Association of 
Engine and Boat Manufacturers for war 
department engineers. Numbered mo- 
torboats in use on federal waterways 
throughout the country more than 
doubled in the nine-year period covered, 
the survey disclosed. From 208,037 



motorboats in 1926, the fleet was in- 
creased by 111,367 craft. 

Nowhere is mechanical progress better 
exemplified than in the motorboat of to- 
day. Gone are the days of steam and 
naphtha launches with their ginger- 
bread and scalloped awnings overhead. 
Gone, too, are their successors, the slim 
and wet toothpick type of hull that sliced 
through the water and rolled perilously 
in even a moderate sea. Relegated with 
them to the limbo of forgotten things of 
the sea in Davy Jones's locker, are the 
huge, cold hunks of balky iron that were 
the early two-cycle marine engines with 
make and break, or jump spark ignition. 

The modern motorboat is a thing of 
comfort and luxury. Those gleaming 
mahogany runabouts that dash across 
the water at speeds from twenty-five to 
more than sixty miles an hour have ul- 
tra-soft leather cushions, usually filled 
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Comfortable berths, 

right, in forward cabin of 
forty-one foot cruiser. Be- 
low, roomy cabin of a sixty- 
foot sailing boat with an 
auxiliary power plant. 
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I HERE S plenty of room for all the family end a guest or two in the wide and roomy at 

with kapok to act as life preservers. The 0 summer, a short day cruis^/ or a trip 
trim cruisers, some with speeds up to to Florida and return. It is poor policy, 



thirty miles an hour, but mostly in the 
twelve to eighteen mile class, are liter- 
ally floating homes with everything 
from dining nooks to shower baths. 

Living afloat is an experience, once 
tried under proper conditions, that has 
few equals from the standpoint of health, 
happiness, comfort and freedom. 

Within the comparatively small space 
of thirty feet in length, by nine to ten 
feet of beam, about average specifications 
for a medium-priced cruiser although 
1937 models show a trend toward more 
beam, are to be found complete living 
accommodations for at least four people. 
Such a little ship is capable of taking 
this family out on the water for an in- 
definite time — a week end, or an entire 



however, to crowd too many people 
aboard to live for any extended period. 
It is best to have only the immediate 
family aboard if you want frictionless 
peace and comfort. 

The average landlubber has little con- 
ception of the interior of the modern 
small cruiser. There are comfortable 
berths, usually Pullman-style uppers 
and lowers in the single-cabin type of 
craft ; full headroom for six-footers and 
a complete galley that surpasses the most 
compact kitchen of a modern home. 

There are electric lights, toilet facili- 
ties, running water, and plenty of stor- 
age space with fullrlength clothes lock- 
ers. And when you grow tired of the 
scenery and surroundings of your an- 




Three "tunnel stern" boats of very shallow draft which have no trouble navigating river 
shoals and are also seaworthy for the open water. 



chorage it is only necessary to up anchor 
and away to newer and bluer waters. 

Mr. and Mrs. General Public are 
learning about boats, and learning fast. 
They jammed three spacious floors of the 
Grand Central Palace in New York City 
for the entire week of the annual Na- 
tional Motor Boat Show. Literally thou- 
sands of interested people stood pa- 
tiently in line during the week to climb 
the gangways and inspect the neat and 
comfortable interiors of the fleet of 
cruising motorboats displayed by the na- 
tion 's boat builders. 

The boat-wise dropped to hands and 
knees to peer underneath the smooth and 
gleaming hulls and cast a knowing eye 
at struts, shafts, bottom planking, noting 
hull lines, talking glibly with over- 
whelmed salesmen about stuffing boxes, 
cutless-rubber shaft bearings, engine 
revolutions, propeller pitch, and such 
mysteries to the landlubber as tachom- 
eters, binnacles, backfire traps, auto- 



matic bilge pumps, exhaust blowers, ancf.OO 
other accessories of the 1937 boat, i 

The steadily growing interest in, the 
family cruiser was again one of* -^he out- ' 
standing trends noted by show officials* 
and boat builders. It was apparent to 
them that the average boatman wants a 
craft on which he can take his family 
along and on which they can live in 
comfort for as long as desired. 

More than one interested prospect 
mentioned that he had read about the 
construction of a "marina" in his neigh- 
borhood and after investigating the 
meaning of this new word, had become 
enthused about the idea of living afloat. 
What is a marina ? It is a modern boat 
basin where a small cruiser can be an- 
chored in perfect safety, the family left 
aboard while the man of the "house" 
hies himself off to business via some 
means of land transportation. 

A visit to the clean, supervised and 
safe marinas of Florida in the winter 
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Dinette of a forty-two foot power boat which can be transformed into a Pullman-type 
berth at night. Below, this boat has just run over a log, a feat made possible by its unique 

type of "spoonbill" bow. * /*3/J 
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time tells more vividly than words the 
extent this living afloat is taking hold 
of Americans. Hundreds of cruisers 
ranging all the way from some in the 
twenty-foot class to luxurious house- 
boats and those floating palaces, the big 
yachts of the wealthy, are in Florida 
basins every winter. 

It is surprising, too, to most casual 
visitors the number of smaller craft that 
hail from northern ports and which 
have come south under their own power. 
The federal government has provided a 
protected inland coastal jv aterwa j 
New Xfi£kJft!^5mi7^Tt^ept for a twenty- 
five mile open ocean passage from Sandy 
Hook to Manasquan Inlet, N. J. 

Living aboard is not only a healthful 
and comfortable means of escaping hotel 
expenses or rental of furnished flat or 
house but it also provides a means of see- 
ing Florida not available to those who 
do not own cruising motorboats. For a 
small dockage fee, city water and tele- 
phone service are handy right at your 
slip in the marina while electricity can 
be hooked right into your cruiser if it 
is wired for city voltage. 

(Concluded next month) s 

Twenty -FIVE foot sloop for those who like 
sailing. It also has an auxiliary motor. 
c There are sleeping quarters for four 
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Workshop on Stilts Services Clipper Planes 




.Portable workshop in place, ready for servicing big ocean- going-^fipper plane. Upper right, note how 
■ stand fits around motor to facilitate inspection and repairs. The workshop is moved on small wheels 



up in two sections to fit around the motors 
and the fuselage, thus making it easy for*-* 
mechanics to reach any part requiring at- ^ 
tention. The gallery for working on the*'" 
motors is twenty-one feet above the floor 
of the hangar. 



Mounted on wheeled stilts, a traveling 
, workshop facilitates servicing of the trans- 
pacific clipper pl anes at the Alameda, 
Ca lif.,' b ase of theTFan-American Airways. - 
WlTen thVbig planes are moved into the 
hangar, the scaffold-like stand is rolled 

„ Electrically Locked Gas-Tank Cap Controlled from Dash 

'Operated by button on the dash, a new 

electrically locked gas-tank cap has been 

placed on the market for automobile own- 
ers. ' It is slightly larger than the ordinary 

gas-»tank cap. An electric magnet, actu- 
ated by the dash button, pulls a lever to 

release the cap. A spring in the hinge of 
' the' cap causes it to open. The cap is 
, closed by pressing it down. It may be 

wired so that it cannot be opened when 

the key is out of the ignition lock. 



•v 




States — ^ilmost as many rati 




CThe departme nt of agricultu re estimates 
there are 12£UOD,000 ratsln the United 

_ , . Lett, control button on dash which releases gas cap,y 

states — -.almost as many rats as people. n shaansin photo at righyO 
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Airplane X-Ray Reveals 

Flaws in Metal 




*ht ^bfeirtg used to test 



\ Portable X-ray equipment 'Ifeitrg 

Various metal parts of airplane 

When Amelia Earhart's big plane was 
placed under a newly developed X-ray 
machine recently, several flaws were dis- 
^ ^ covered which might have forced down 
v~C^ the aviatrix at some point on her round- 
the-world flight if they had not been cor- 
rected. The secret of the new X-ray is a 
small tube which pours out rays powerful 
enough to penetrate eighteen inches of 
solid aluminum. Designed to send 280,000- 
volt rays through a plane's wing, the ma- 
chine is said to reveal flaws as small as 
one-millionth of an inch. 

Xj 5"^ — ; — 

Invisible Electric Trap Guards 
Area Against Intruders 

How an invisible network of electric 
- ' rays can be used to trap intruders and 
* sound an alarm without their knowing it 
was demonstrated recently. Attempts to 
enter a 13,000-square foot area or to move 
from one zone to another were defeated at 
every turn in the test. Developed with the 
aid*of General *Electric engineers the de- 



vice relies principally on the phototube, 
or electric eye, to foil the intruder. The 
network is made up of the beam from a 
standard automobile headlamp from which 
all visible rays of the light spectrum have 
been filtered. By a multiple system of 
mirrors this single invisible beam may be 
reflected back and forth across a room, 
around corners and at different angles and 
levels until the guarded area is completely 
protected. The system is extremely flex- 
ible in that the energy released by inter- 
fering with any beam can be used for 
sounding an outside bell or siren, or trans- 
mitting alarms by telephone. 



"Telescope" Awnings of Metal 
^j) £^£$f ^ on ^ Useful Life 

Metal awnings made of "telescoping" 
segments are available in galvanized iron, 
aluminum, copper or stainless steel. They 
are raised or lowered by cable from inside 
the window. Being of metal, they can be 
used throughout the year. 





Two views of metal awning, operated from inside 
house. It can be used throughout the year 
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More Light Produced by Impro 1 

Increasing the light output by 
ten per cent without additional 
electricity, new high-efficiency 
tungsten lamp filaments soon will 
be saving the public millions of 
dollars each year. First drawn 
into a straight wire 19/10000 of an 
inch in diameter, so fine it is al- 
most invisible, the tungsten then 
is wound, 335 turns to the inch, 
around a thin molybdenum wire 
or mandrel, leaving the coils 
1/1000 of an inch apart. The coils 
must be kept close together to re- 
duce heat loss, but must not touch 
because a short circuit would 
cause immediate lamp failure. 
Then the coiled wire is coiled on 
another mandrel, seventy turns to 
the inch, with a spacing of 7/1000 
of an inch between the secondary 
coils. This process reduces the 
twenty-inch wire to a length of 
five-eighths inch. Following the 
second coiling the mandrel is dis- 
solved out by means of chemicals. 
Use of certain gases within the 
bulb introduces pressure which 
reduces filament evaporation, 
with its accompanying evil of bulb black- 
ening, and allows the lamp to operate at a 
higher temperature for the same life. Pres- 
ence of gas, however, is conducive to cool- 
ing of the filament, reducing the tempera- 
ture and also the light output. This problem 




Several views of improved filaments which give more light 
without increasing amount of electricity used 



has been solved by reducing the length of 
the filament, thus lowering the heat loss 
and permitting the lamp to give ten p 
cent more light for the same amount o: 
current. Gas employed in the new lamps 
is a mixture of nitrogen and argon. 



Small Dolly for Moving Trailer Fits into Hitching Socket 

Even a heavily loaded trailer can be 
moved about and maneuvered in tight 
parking spaces by means of a two-wheeled 
dolly. Its ball tip fits into the socket of 
the trailer's hitching mechanism. After 
raising the handle to fit ball into socket, a 
downward push lifts the trailer off its 
parking wheel. The upright column is ad- 
justable vertically from fifteen to twenty 
inches. 




CWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 



Pressing down handle of dolly lifts trailer off its 
parking wheel. It is easy to maneuver even a 
heavily loaded trailer in tight pagking spaces 




CELLULOID MODELS- 
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machinery design. The use of 
models in industry is an old story. 
The patternmaker who whittles a 
machine part from wood so that 
it can be cast in metal is really a 
model builder working on a scale 
of one to one. Airplanes and au- 
tomobiles are modeled in wood 
and similar materials before they 
are built full size. 

At the Westinghouse Electric 
and Manufacturing compa ny's 
turbine di vision in Phil adelphia, 
where research engineers "how 
employ celluloid for building 
model turbines and other ma- 
chines, wood was used for years 
as a model material. About six 
years ago, the engineers were 
working with a model boat that 
was to be propelled by storage 
batteries. No batteries small 



/^ELLULOID is becoming a useful tool 
of engineering science because it can 
be substituted for steel in the testing of 
machines yet to be built. It is used in 
modern industry as a material for mak- 
ing scale models of machinery still in the 
blueprint stage. For this purpose, it 
threatens to oust wood and metal be- 
cause of its transparency, ease of han- 
dling, and its steel-like behavior when 
welded together or subjected to various 
tests. 

Engineers of some industrial labora- 
tories where celluloid is now an impor- 
tant research necessity are wondering 
why no one thought of it seriously as a 
material for making experimental mod- 
els until a little more than two years ago. 
Cejluloid has been common and well- 
:nown for a long time, yet it still is in 
ts infancy as a raw material for models 
'to be used in testing deflection, efficiency, 
operation and other features of heavy- 
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Top, working on celluloid model of giantte!escxipe 
mounting. Bottom, smoothing corners oT model with 
rotary file t 
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enough were obtainable, so they had to be 
made. Celluloid was selected as the most 
convenient material for the cases, because 
it can be cut and joined together easily. 
The celluloid batteries were satisfactory, 
but no one at that time saw in them the 
promise of a change that may revolution- 
ize the model-building end of industry. 

About fouryears later, the United En- 
gineers and Constructors, Inc., of Phila- 
delphia, found it necessary to build a min- 
iature version of a giant 165,000-kilowatt 
turbine-driven generating unit to be in- 
stalled in a ^Philadelphia electric-power 
station. The steam turbine itself, genera- 
tor and various other parts were made of 
wood in model form to show how the com- 
pleted power unit would look. Wood was 
satisfactory, up to a certain point. The 
engineers wanted to demonstrate how the 
foundation structure would be made but 



TaJwuU 

Top, midget figure shows relative size of t elesc ope 
mounting. Bottom, welding giant prime focus ring 
of telescope 
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see through wood, and therefore the en- 
gineers cannot see, or show other people, 
what the inside structure looks like and 
how internal working parts move. There 
are other advantages on the side of cellu- 
loid. By properly juggling such things as 
the modulus of elasticity, specific gravity 
and strength, the behavior of celluloid 
when supporting a weight can be trans- 
lated into the behavior of full-sized steel 
structures under similar conditions. In 
other words, celluloid can be used as a 
model for steel behavior as well as steel 
structure. The celluloid models that have 
replaced wood at the Westinghouse lab- 
oratory are employed largely for the 
measuring of deflection of parts under 
load. By suspending weights from various 
parts of a housing for a steam turbine, en- 
gineers can determine just how much de- 
flection there will be when similar loads 
are imposed on the steel parts of the same 
turbine after it has been built, full-scale, 
of metal. Measurements of the tiny move- 
ments made by parts of a celluloid model 
as weights are attached to it are made 
with "electrified microme- 
ters," which are connected 
into the circuit of an elec- 
tric bell or buzzer so that 
the experimenter knows 
the instant the micrometer 
screw touches the part be- 
ing measured. This pre- 



they couldn't do this if floor surfaces were 
of wood. Something transparent would 
have to be used. So they used celluloid. 
The generating unit built with the help of 
that model is turning out current today in 
Philadelphia. 

Westinghouse engineers now realized 
that celluloid was a material far superior 
to wood for creating miniature steam tur- 
>t bines, blowers and other things. A wooden 
'model of a steam turbine may be just as 
accurate as one of celluloid; but you can't 




Top, celluloid is easily cut. Center, designing big 
machines is easier with celluloid models. Bottom, 
bottle label protected by celluloid 
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ents the setting up of 
lse deflections by pres- 
ure from the measuring 
nstruments. 

The celluloid piece 
orming a model are weld 
d Together with the aid o 
cetoj>d, which softens eel- 
uloid so ^rhat it flows to- 
ether and becomes one 
iece, just as a weldin 
torch fuses together tw 
pieces of metal. It was dis 
overed that here is an 
ther way in which cellu 
oid imitates steel, for wheh 
it is welded with acetone 





Top, turbo-electric generating plant built with aid of u)ood-and-celluloid model. Bottom, the model of 
turbo-electri: generating unit, with celluloid usjfd in floor to rdl'cal structure of foundation 
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it warps just as gelded steel pie'ees of the 
same shape warp as a result of heating 
and cooling. Thus engineers can find the 
answers to welding problems while the 
project still is in the model stage. Much 
of our modern heavy machinery, which a 
• generation ago would have been made of 
heavy castings, today is built up by weld- 
ing metal parts together to form the com- 
pleted structure. 

Celluloid models of steam turbines, 

«•> , . ' , •*»•«* 
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blowers, the mounting for the new 200- 
inch telescope to be erected on Mount 
Palomar in California, and of other ma- 
chine units enable engineers to work out 
details of structure, such as the shape of 
bracing elements. Besides making it pos- 
sible to see just how the various parts will 
behave when subjected to heat of the 
welding arc or torch, they serve as a prov- 
ing ground for new ideas in welding. The 

(Continued to page 138A) 
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New Plane Ready for Stratosphere Test Flights^ \ 
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Plane ready for test Rights in the stratosphere. The U. S. army designed the ship and some of the 
features which will make possible experimental journeys into the thin air of high altitudes 



Powered by two special supercharged 
engines, a Lockheed-Electra exp erimental 
airplane has just been completed for tests 
in the stratosphere. Designed by the U. S. 
army, the ship has features enabling it to 
fly in the thin air found several miles 



above the earth. Superchargers provide 
the powerful engines with sufficient air 
to operate at normal speed in the higher 
altitudes and a supply of air under com- 
pression protects the crew when the ship 
reaches a level where the air is thin. 



Arc Welder Built in Trailer from Odd Automobile Parts 

From parts of seven different makes of 
automobiles a *4ilwaukee welder built 
himself a portable arc^weWing~outfit in a 
streamline trailer. Quickly coupled, it is 
ready for work in a hurry. The gasoline 
motor is in front, the generator over the 
axle and the control panel is at the rear. 

Jo 5-3/ 

Furnace Air Control Saves 
Fuel by §lpvx Burning 





Two views of portable arc-welder built into stream- 
line trailer easily hitched to (ear and hauled to job 



By keeping the 
plant from oper- 
ating at full speed, 
the latest furnace 
control saves fuel 
and prevents 
overheating. A 
c h e ck-damper 
unit, entirely self- 
contained, is 
mounted on the 
smoke pipe t o 
control the air at 

its source, the stack. No chains or pulleys 
are used, the motor and damper being di- 
rectly connected. Air is admitted bel«w 
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the grates to the fuel bed 
by small hooks or angles 
inserted tinder the ash- 
pit door to hold it open 
only a small amount, thus 
restricting the air flow. 
The damper control is 
connected to the usual 
room thermostat. Upon 
demand of the thermo- 
stat, the damper closes 
and the restricted draft 
arrangement makes it 
impossible for the fire to 
"over-accelerate. As a re- 
sult combustion picks up 
slowly, gradually pro- 
ducing enough heat 
which has ample time for 
transmission through the 
heating surfaces to the 
rooms. When sufficient 
heat has been produced 
to satisfy the thermostat, 
the check damper opens, 
completely by-passing 
the air through the stack 
and relieving the ash-pit 
draft except for a very 
slight amount of air which 
filters through the fixed 
opening permitted by the 
draft door hook. This is 
sufficient to support com- 
bustion at a slow rate 
through the deceleration 
period. Instead of oper- 
ating on the "full speed" 
to "dead stop" principle, 
the control regulates the 
furnace at "slow" and 
"medium." The control 
eliminates opening and 
closing of the draft door. 



CPopular Mechanics 
Magazine does not pub- 
lish the name of the 
maker of, or dealer in, 
any device described in 
its pages, but this infor- 
mation will be furnished 
by our Bureau of Infor- 
mation upon request, ac- 
companied by stamped, 
self-addressed envelope. 
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Ca&oose Gets a Bay Window^ 
in Place of Familiar Cupola 




Trainmen at desk and on watch in bay window of restyled caboose. Be- 
low, note how protruding window has replaced cupola as observation post 

Bay windows are replacing the traditional cupola on the 
old freight caboose. The cupola has always been an ob- 
servation post from which brakemen could watch over the 
long line of freight cars ahead, but higher boxcars being 
built today sometimes obstruct the view. The Milwaukee 
railroad is rebuilding its fleet of 900 cabooses, removing the 
roof-top cupola and installing bay windows on each side. 
From the bay, a brakeman can watch the full length of the 
train. The cabooses are being dressed with aluminum paint 
inside and out for coolness. Outside, black safety rails and 
ladders show up clearly against the aluminum paint. 
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Vast Lake Starts 287,000- Volt River of Power 




72,200 acres of once desert land. 
The huge generators settled down 
on June 1 to continuous, routine 
production of energy; four 115,000- 
horsepower units are in operation 
and ultimately there will be a 
battery of fifteen such generators 
and two more of 55,000 horsepow- 
er. A high-voltage switching yard 
routes the power over the main 
line to Los Angeles at 287,000 
volts. The power travels over 270 
miles of mountain and desert, 
then at the gates of Los Angeles 
it is stepped down to 132,000 volts 
by seven gigantic transformers 
such as that shown on the cover. 
Each transformer, as large as two 
boxcars standing on end, can han- 
dle 80,000 kilovolt-amperes. 



From the vast pool of Lake 
Mead, where Boulder Dam 
has stored wate r enoi 
supply the homes of this 
country for three years, a 
287,000-volt river of power 
is flowing. This tremendous 
power plant can deliver 
1.250,000,000 kilowatt-hours 
of electric energy per year. 
Above the dam in this 
world's greatest man-made 
lake stand 11,000,000 acre- 
feet of water, still rising 
with spring freshets. The 
lake extends 101 miles up 
the Colorado river, covering 




Top, four 1 1 5,000-horsepower generators at Boulder Dam. Below, 
high-voltage switching yard which starts power to Los Angeles 
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ght Trailer with Motor Helps Truck on Hard Pulls 



Equipped with motor to help the towing 
vehicle on hard pulls, a new freight trailer 
functions like the booster locomotive be- 
hind a long train. Complete synchroniza- 
tion of power plant in truck and in trailer 
is accomplished by connecting the two 
transmissions, throttles and clutches by a 
hydraulic system. Controls in the truck 



cab operate both motors. The trailer's en- 
gine is installed under the frame. Air 
brakes operating from its own motor con- 
trol the trailer on down grades. A truck 
with motorized trailer can attain a speed 
of eighteen miles per hour on grades ne- 
gotiated with difficulty at eight miles per 
hoyfl by a truck towing the trailerwith- 



nyarauiic system, controls m tne trucK now* d_ 




out motor. Safety from skidding 
and power to pull out of muddy 
ground are provided by the trac- 
tion on both rear wheels of the 
truck and the wheels of the trail- 
er. A conventional torque tube 
and rear axle assembly are sub- 
stituted for the front axle of the 
dual rear axles of the trailer. 
Spring suspension of the dual rear 
axles equalizes braking on both 
axles, eliminating the bouncing of 
the front wheels. JjLp ^0 *J 

Body Energy Tester Finds 
Women Are Hardier 
Than Men 

That women are hardier than 
men is the conclusion reached by 
Dr. Jakob A^Stekol after tests 
with an instrument which meas- 
ures the creation of body energy 
and the giving off of heat. His 
findings indicate that even after 
an eighteen-hour fast women 
consume ten per cent less of their 
energy reserves than men to keep 
going. Measurements with the in- 
strument, which checks on the 
intake of oxygen, on the oxydiz- 
ing of food and the creation of 
body energy, also show the nu- 
tritional value of different foods, 
pointing the way to a proper diet. 
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Image of Air Flow on Model 
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Aids in Study of Streamlininj 





Woman subject being tested f 
study aids in presc 

0 AstyWtflM 



body energy 
'ibing diet 



Demonstrating the way air flows around model. Engineers find 
this projection makes easier the study of streamlining 

Projecting the image of an object while air is 
flowing around it enables engineers to study vis- 
ually the effect of streamlining. This method of 
facilitating the study of streamlining is called the 
Schlieren effect. The image of any scale 
model object may be projected, together 
with air flowing around it, demonstrating^ , 
wind resistance at any point. 

— 

Holder to Help Mark Books 
Attached to Table 

Adjustable to 
books of any size, 
a handy holder is 
an aid in marking 
of books. It may 
e attached to ta- 
le or similar sur- 
face and adjusted 
up or down, in or 
out. The book is 
held in natural 
position for mark- 
ing the back. 
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7"op, determining how long a vault 
will resist attack by burglars, and 
preparing "fireproof" safe for test 
in gas furnace. Below, torch sets 
off sprinkler and resultant spray is 
measured on walls and in buckets 
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j TRICKING up a microphone recently, an 
announcer touched it to his lips and 
dropped dead. Leaking current had killed 
him. 

How do you know your home is not full 
of such perils? Can you tinker with that 
radio set in perfect safety? If you 

1 01 1 g3Llo„ 



to turn off the oven or disconnect 
the iron will you come home to 
find the house ,a heap of ashes? 

' A i 4Ca4<am,a2k)o, Mich., woman 
boarded a train for Chicago the 
other day and, thirty miles on her 
way, remembered the curling iron. 
Aghast, she knew it was connect- 
ed and supposed her home was by 
now a mass of flames. As the train 
roared through a town fifty miles 
out she tossed a note to the sta- 
tion agent. He rushed to the wire 
and dispatched a telegram to Kal- 
amazoo. Firemen broke into her 
house, found a hot iron, smoke, 
but no flames. 
Maybe it was just luck; but if that curl- 
ing iron wore the "approved" label of the 
Underwriters' Laborato ries p g k& might 
have known it would be all right. Before 
ley approve an iron, the Underwriters' 
"men try every trick they know to make it 
start a fire. They set it on cloth, rest it on 
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for SAFETY 



a pine board, and let it get plenty hot. It 
may burn its way right through the board. 
That's permissible. But it can only char. 
It must not start a flame. For more than 
forty years these engineers have been in- 
venting ingenious tortures to protect you, 
your car, your home, your valuables from 
fire, shock, accident and theft. Take your 
oil burner. If you were to come home 
from a winter vacation and start a fire, 
would it be likely to blow up? Not if it 
has gone unscathed through the Under- 
writers' torture chamber for oil burners. 
In earlier days, faulty ignition systems 
were a hazard. Your furnace might be- 
come choked with an explosive mixture of 
oil vapor and air, and then a tardy spark 
would touch it off. Today ninety-one per 
cent of the oil burners on the market are 
approved, and here is what they went 
through first: for 180 hours the burner 
was operated intermittently in the labora- 
tory, ten minutes on and ten minutes off; 
then it burned continuously for seven hours 




Stop watch checks up the efficiency of fire extin- 
guisher in quenching tubful of blazing gasoline. Be- 
low, bullet-resistant glass is tested in target range 
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on five successive days; then it was fed 
fuel oil chilled to thirty degrees Fahren- 
heit, while the ignition system received 
only seventy per cent of normal voltage. 
Automatic controls and every moving part 
took an endurance test of 100,000 opera- 
tions, and had to be in good working order 
at the end. 

The first time you went to bed with an 
electric heating pad under your ailing back 
you probably lay awake expecting to be 
shocked or burned to death. If your heat- 
ing pad is "U.L." approved you can rest 
assured, for a pad like it has been bent 
back and forth in a 500-hour flexing test, 
bundled in blankets and given the maxi- 
mum heating current in an effort to set 
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the blankets afire, its thermostat has been 
operated on and off 100,000 times, and 
plugs, switches, cords, heating element and 
fabric have been inspected. 

Before the cord on your waffle iron or 
electric heater was rated safe, it endured 
ingenious abuse. Carrying normal cur- 
rent, the cord was twisted and untwisted 
3,000 to 10,000 times by a mechanical tor- 
turer. If wire or insulation gave way, it 
went back to the manufacturer. Rubber 
insulation is taken from wires, analyzed, 
tested for flame-retardant qualities, aged 
in oxygen "bombs" of steel in a bomb- 
proof room built like a maze to protect the 
engineers, and finally stretched to the 
breaking point while its tensile strength is 




Left, above, engineer takes no chances in 
testing high-voltage switch. Right, elec- 
tric-heater cord is twisted thousands of 
times by this machine to prove it safe. 
Below, charring cloth with electric heater 

measured. One versatile machine 
pulls light cords, punches and 
twists a half dozen different types 
of electric switch buttons simul- 
taneously for 6,000 operations. 

The other day a manufacturer 
wanted to know how a glass brick 
wall would stand up in a fire. 
Would it explode, melt, or col- 
lapse? They built a ten-by- 
twelve foot glass wall in the Chi- 
cago laboratories, let the mortar 
age for a month and rolled the 
wall up to a gas furnace. Torches 
lighted the gas ports. In five min- 
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utes the inside of the glass 
bricks was heated t.o 
1,000 degrees Fahrenheit: 
The glass crackled mer- 
rily with sudden expan- 
sion. They turned on 
more gas. Thermocouples 
at five points of the outer 
wall gave continuous 
readings of the tempera- 
ture. Engineers measured 
the wall's sag every few 
minutes. The outer wall 
became red hot, molten 
plaster oozed out and 
plopped on the floor; still 
the wall stood. Through 
mica windows in the fur- 
nace the engineers saw 
the inner surface of the 
glass wall bulging like a 
toasting marshmallow, 




Engineer at top is examining electric refrigerator. Below, administering flexing ordeal 
to heating pad and giving auto tail-light endurance test 



finally dripping like molasses. After forty- 
five minutes the gas ports were closed and 
the glass wall, now at 1,640 degrees, was 
rolled out and immediately drenched with 
a fire hose. Sizzling, crackling, that wall 
took its punishment standing. When the 
hose was withdrawn after playing over the 
red-hot glass for a full minute, the wall 
was still erect, about one-fourth of its 
bricks punctured by the powerful stream. 
The manufacturer was satisfied the wall 
would be an effective barrier to fire. 



That was but one of the everyday 
"stunts" performed in the Underwriters' 
Laboratories to make life safer. They de- 
vise standard tests for fire-fighting equip- 
ment, inspect building materials for fire 
resistance, examine anything a manufac- 
turer submits for its hazards to life, and 
provide inspection service for protection 
against burglary, theft or robbery. £ 

In that same gas furnace, pre-heated to 
2,000 degrees, the engineers thrust a 3,000- 

( Continued to page 116A) 
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Movie Camera Dolly Travel 



Wood Rails 




Wood rails at left provide a smooth, silent track for the camera dolly as it follows the action of soldiers 
marching in a sequence on California movie lot. Several hundred feet of rails were laid 



To smooth the way for the camera 
"dolly" following action on the movie lot, 
a camera crew devised a wooden track on 
which the dolly traveled. Several hun- 

"Ignitron Gun" Stops Bullets for Observation in Flight 



dred feet of wooden rails were laid for one 
long sequence of marching soldiers. The 
dolly rolled smoothly and silently over ir- 
regular ground while the filming went on. 



Flashing an intense light when a mov 
ing object passes in front of it, an ' 



lgm- 



makes it possible to 




Mercury vapor "ignitron gun" set up to catch ac- 
tion of bullet in flight with its swift, intense light 



tion too swift for human eyes. This gun 
is really a mercury vapor tube. Its swift, 
intense light momentarily illumines a bul- 
let so that observers may study it in flight, 
or "stops" sand shot from a sandblasting 
nozzle, or spray from a metallic coating 
spray gun, or the explosion of a wire from 
an electric overload. 

Fire Extinguisher in Prowl Car 
Beats Firemen to Scene 

Listening to alarms on their two-way 
radio, police squads in Schenectady's 
"prowl cars" sometimes beat - the "fire de^~ 
partment to fires. So they have been 
equipped with fire extinguishers, and each 
prowl car carries a squad trained to fight 
the fire if they get there first. 



Diesel Fire Boat 

Equipped with five 
main Diesel engines7 the 
latest fire-fighting 'boat 
can throw seventeen 
streams of water. Three 
engines drive the craft, 
but only one can propel 
the boat while the other 
two are used for pump- 
ing. Two other engines 
are only for pumping. 
Four ten-inch centrifugal 
pumps supply water to 
the various connections. 
The boat has a fire tower 
which is raised and low- 
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Seventeen l> Streams 




Three views of new fire-fighting boat. Left, more 
than a dozen streams of water at once. Center, con- 
trols for one of the nozzles. Right, tower which may 
be raised or lowered hydraulically in a few seconds 

ered hydraulically in a few seconds. In 
raised position, with a three-inch nozzle 
the tower produces 4,600 gallons of water 
per minute at a pressure of 300 pounds. 
Four deck turrets, twelve hose valves and 
the tower supply the seventeen streams at 
the same time, totaling 10,000 gallons per 
minute. Deck turrets, fitted with three- 
inch nozzles, throw a stream 450 feet. The 
fire boat is all steel. It has little super- 
structure and can pass under low bridges. 



Non-Heating Microscope Lamp 
Gives Bright Light 

Heat is scarcely perceptible when a new 
low-wattage microscope lamp is used for 
laboratory work. A pair of matched re- 
flectors give the lamp its efficiency. The 
reflectors are combined in such a manner 
that a very clear, brilliant spot of light is 
cast upon any ob- {s OJjj0Uv> 
ject seven and 
five-eighths inches 
from the large re- 
flector, giving am- 
ple working space. 
Light for trans- 
mission through a 
compound micro- 
scope is taken from a disk of celluloid/ with 
ground surface on which the spot of light 
is thrown. Intensity is sufficient for high 
magnification with oil immersion objec- 
tives. The lamp uses a standard bulb and 
operates on 110 volts, alternating current, 
irough a self-contained transformer. 
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By H. W. Magee 

^pHERE'S danger ahead if you drive a 
, car carelessly and here's why. 

Traffic accidents will kill or injure more 
than 20,000,000 persons in this country and 
cause an economic loss of about $25,000,- 
000,000 within the next fifteen years unless 
we do more to promote highway safety 
than we have yet done. 

Simple arithmetic proves the tragic truth 
of this seemingly incredible statement. In 
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Some driving mistakes to avoid, and chart showing 
how motor-vehicle deaths on open road are increasing 

1936 traffic accidents caused about 37,500 
fatalities, 110,000 permanently disabling 
injuries, 1,230,000 temporary disabilities 
and an economic loss estimated at $1,660,- 
000,000. Each year the figures are grow- 
ing bigger but if, by some miracle, they 
can be held stationary through 1951, it's 
easy to compute the terrifying totals. And 
here they are: — 

More than half a million fatalities — in- 
cluding thousands yet unborn — 1,650,000 
disabled for life, 18,450,000 temporarily 
disabled! That's like wiping out the pop- 
ulation of Wyoming, Nevada and Dela- 
ware, injuring for life all the people of 
Vermont, New Mexico, Idaho and Arizona, 
and temporarily disabling everyone in 
New York and California. 

That's more than six deaths and injuries 
per mile of highway, one death or injury 
for each two drivers, almost one for each 
car on the road today! Virtually one per- 
son out of six marked for death or injury 
by 1951 or before! Plus an economic loss 
of $24,900,000,000! 
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DANGER AHEAD ! 




These figures prove that 
the problem created by 
scrambling together 27,- 
000,000 cars, 40,000,000 
drivers, 3,000,000 miles of roads and mil- 
lions of pedestrians is your own personal 
problem. Your stake in it is high, for it is 
your very life and limb. If the traffic sit- 
uation grows no worse than it is, you, as a 
driver, have better than an even chance, 
under the law of averages, of killing or 
injuring yourself or someone else within 
the next few years. 

While organized traffic safety efforts 
have accomplished much, the fact that the 
highway toll still increases indicates that 
this problem does not yield readily to 
wholesale solution. Keeping yourself from 
killing or being killed in a traffic accident 
today is pretty much an individual prob- 



Above, direction of 
travel of cars in 1936 
accidents, and chart 
comparing auto acci- 
dents and other types 



lem. The best way to avoid driving into a 
tragedy is to make your own driving "ac- 
cident proof," rather than rely on a law or 
some other safety measure to protect you. 

Five or six mistakes account for most 
accidents and a study of the common er- 
rors which landed most 1936 traffic acci- 
dent victims in the hospital or morgue is 
an excellent way to avoid making the same 
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T)Cy\J' r ~V gamble the rest of your 
life to win one minute 
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STOPPING 



FEET TRAVELED 
WHILE THINKING 

FEET TRAVELED 
WHILE USING BRAKES 




40 
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mistakes yourself. In the first place, every 
accident is the result of a mistake by 
someone. Perhaps the pedestrian is at 
fault, or the man who planned the road, or 
the engineer who designed the car. But 
the statistics show that in about three 
cases out of five, it's the man behind the 
wheel who makes the blunder. 

And too much speed was blunder No. 1 
among drivers who had accidents result- 
ing in deaths or injuries in 1936. Not 



speeds of seventy or eighty miles 
an hour, either, for most cars in- 
volved in accidents were traveling 
less than fifty. This brings up the 
question: How fast is too fast? 

That depends on the condition 
of the road, the weather, the time 
of day, the amount of other traf- 
fic. But here's a tip from the ac- 
cident statistics that ought to help. 
Nearly one-third of those killed 
last year and more than one-fifth 
of those injured were killed or 
hurt by cars which were exceed- 
ing the speed limit. Almost nine 
out of each ten cars involved in 
accidents were going straight 
ahead when disaster overtook 
them — and that's the only direc- 
tion in which drivers can really 
step on the gas. 

Would you dare top the crest of 
a hill and go down the other side 
at fifty miles an hour — with your 
eyes shut? Certainly not. But you 
might as well have them shut if 
you can't see over the crest. 
Probably there won't be anything 
there, but suppose there's a steer 
or a stalled truck? 
So you're driving too fast — speeding — 
when you can't stop within the distance 
you can see ahead because then you're 
driving "blind." And this brings up the 
problem of night driving. Only one-fifth 
or one-fourth of all traffic is at night, but 
more than half of all fatal accidents occur 
after dark. Deaths from night accidents 
increased more than one-third from 1930 
to 1935, while deaths from daylight crashes 
decreased. And in nearly every report of 



DON'T try to beat 




DON'T drive out of alley 
without stopping 





DON'T 

UKJLV X center Jine 



T~)f~)TVT move into street 
LSKJLS 1 on yeUow light 



Chart above shows how distance required for stopping increases as the speed mounts. 
Note difference between sixty and seventy miles an hour 
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a night accident, there is 
evidence that someone 
drove faster than his eyes 
could see. Fifteen miles 
an hour may be too fast 
on a foggy night; fifty is* 
likely to be too fast most 
any night unless your 
headlights can penetrate 
the darkness for 250 feet »" 
or more. 

Courtesy, consideration »' 

• 'for the other fellow, ob- — 

• serving the rules of the 
••road — all these pay you ^ 
?big dividends by keeping 

■you out of accidents. To 
•prove it, consider the in- 
considerate drivers who 
"."disregarded such things 

and came to grief in 1936. 

• When you decide to take 
j^a chance — cross the cen- 
ter line, steal the right of 

Y way, crowd in, pass a 
standing streetcar, pass 
on a curve or hill or on 
the wrong side or neglect to sig- 
nal — just remember that more 
than 250,000 accidents causing 
deaths and injuries in 1936 result- 
ed from exactly such practices. 
If you know what you are most 

•likely to hit, you ought to be able 
to exercise extra care in the pres- 

*ence of such objects. Cars and 
pedestrians are your big hazards. 
Of accidents resulting in deaths 
and injuries in 1936, nearly one- 
half involved collisions with au- 

(Continued to page 127A) 



DON'T s *°1 °" 

highway 




OON'T !*<">' curb without 
looking and mignalii 



At fifty-five jmiles an hour, above, you travel more tJtan eighty feet a second, 

almost sixty, feet while you react, and you need 15*0 feet Aiore to^top <v « 
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Horse Rides Flying Platform J tzt T y 

in Thrilling Circus Featur^^lZ^t^ 

mills. "Discovery of the 
rocess, which leaves the 
^wool whiter, fluffier, 
stronger and more recep- 
^tive to dye than that 
^cleaned by more expen- 
sive methods, was made 
at a picnic. Dry Ice, in 
which ice cream for the 
picnic had been packed, 
was thrown accidentally 
on a wool blanket spreac 
on the grass. When the" 
discoverer shook the 
blanket later, vegetable^ 
matter frozen to it 
dropped off like icicles. ' 
Wool can be cleaned 
this manner at a cost ofi 
about four-tenths of 
cent per pound. 

MusicTypewriter \ 

Prints Staff 

and Notes 

On blank paper the< 
latest music typewriter^ 
prints the five-line stz 
according to require- 
ments, then notes, clefs,^ 
signatures, rests, straight 
and slanting bars anc 
, Pressing a key rotates 
ting hand operation. 




Gained horse stand^ivrietl^^ani^t^ 

a captive balloon lifts his platform to roof of circus arena 



fire- 




Standing quietly ^mi^o^popping 
crackers and a glare of spotlights, a circus 
horse rides a flying platform in a feature 
act of a show in Germany. A balloon lifts' 
the aerial horse to~ttre-ceiling of the arena, 
while guy ropes steady the platformO 

rreezing Cleans Raw Wool 

Burs, thistles, tgrease and^vegetaolb mat- 
ter are literally frozen out of raw wool bj 
passing it through a cold room in which 
the temperature is thirty to fifty degrees 
below zero. The low temperature freezes - ] 
olid the burs and grease on the wool. 
When the frozen wool is beaten or shakeni 
the dirt a^d^irrm^rrrties difx>j£-f ' 



other characters 
the ro 





Latest music writing machine types the staff and 
all \haractfrs\pecessary 
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Small House Is "Framed" in Light Concrete 



Small houses framed in 
lightweight concrete 
much as a wood-frame 
house is built are the lat- 
est development in home 
construction. Light, dur- 
able, proof against fire 
and termites, and free 
from expansion and con- 
traction, these houses are 
built of a new type of 
concrete made of "baked" 
clay and shale pellets. 
Instead of the heavier 




aggregates from sand and gravel beds, the 
builder mixes clay and shale, slightly 
moistened, presses it into cylindrical pel- 
lets and fires them in a kiln at 2,000 de- 
grees Fahrenheit. The sand is also baked, 
reducing the grains in weight and expand- 
ing them to twice normal. A cubic foot of 
finished concrete from these materials > 
weighs 100 pounds against 150 pounds for k 
concrete of heavy aggregates. In the smair 
house, supporting beams and posts are of' 
concrete instead of timber, and between 
them are placed nailing studs to which the 
outside sheathing, usually stucco, and the 
inside backing and plaster are attached. 
Floors, roofs and decks are poured as in- — 
tegral parts of the structure. The upper' 
deck of the San Francisco-Oakland bay 
bridge is paved with this light concrete. 



Spray Gun with Tank on Top 
Feeds Heavy Materials 



With its tank mounted 
spray gun duplicates gravity 



on top, a new 
feed condi- 
tions and makes possible the use of spray- 
ing materials 
which cannot pass 
through the ordi- 
.nary siphon gun. 
'The equipment 
has been found 
adapted to the use 
of ceramic mate- 
rials, as well as 
hammered silver, 
bronze, and gold- 
type finishes. The 
tank holds apint. 
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Plane Is Guided to Exact Landing 
by Radio Compass System 







to right or left. With the ai 
this equipment the pilot flying 
"blind" is enabled to set his plan 
down on the rear end and cente 
of the runway he is to use. 

Homefc Built of Plastics 
Promise Lower Costs 

Houses of the future will be^ 
built of plastic and synthetic^ 
materials that should outlast ma- 
rials used today, industrials^ 
chemis ts pred ict. From new ap- 
plications of plastic materials, lac-^N- 
quers and synthetic fibers, new'N. 
types of homes will emerge, wrth^xl \ 
building costs much lower. Sue! 



houses would be noiseless, sani 
tary and proof against fire, vermi 
and weather. 

X 5-H 

Weed Cutter Sheds Poison 
on Root of Plant 




Plane with antenna above and below cockpit. Inset, top, indi 
cator on dash. Bottom, area covered by the guide beams 





Double death for weeds is deal' 
out by a farm and garden tool jus 
invented. As the cutting blade is 
thrust at the root of a weed, it no^ ) 
only cuts the stem but sheds 
few drops of gasoline or other 
Already in use in Europe, the LorenzT plant poison to kill the root. The handle 
radio compass has just been introduceltTrf'O of this weeder carries a pint of gasoline, 
the United States as a means of guiding p Merely pressing it into the ground open 
airplanes to exact landings. The first plaifey^ x ^sr" i/ 0 

equipped with the compass in this country 
has a staff antenna on its cabin and a hor- 
zontal antenna under the cockpit. The 
st is used when the pilot prepares to, 
land, the other when he desires to pick up 
signals while approaching the field. As a 
pilot, who has been guided throughout hi&p^ 
flight by an ordinary radio compass 
reaches a point where he should begin de* 
scending to land, he watches a dial on his 
instrument panel. The dial has circles 
marked "O" and "D," which have points}*^ 
of light in them. As the plane passes into 
the range of the landing guide, the point 
of light in "D" circle breaks into a series 
of dashes. When the range of an inner 
marker beacon is reached the circle "O 
shows a series of dots. An indicator be 
tween the two shows whether the pilot is 
descending at the proper angle, and an ar- 
row below it shows whether he is veering 





Closeup of weed cutter shows small hole from which 

gasoline drops when blade cuts root , — . 

a valve and lets gasoline drip on the root. £ 
Farmers use it to attack Canada thistles^ 
and gardeners fight dandelions with it 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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VHilltop Prism Shows Driver 




torist's vision would be 
less expensive in many 
cases than regrading 
roads to meet the federal 
government's require- 
ment of 800 feet "sight 
distance" on federal-aid 
highways. 



To prevent hilltop traffic collisions, a 
highway engineer has invented an over- 
head prism which gives the motorist a 
clear view of the road beyond the crest. 
The prism is made of glass, mounted like 
an inverted V in a trestle spanning the 
highway, fifteen to twenty feet above the 
ground at the top of the hill. The glass 
frame is filled with glycerin or some simi- 
lar transparent non-evaporating liquid. A 
motorist approaching the crest can watch 
the prism from 2,000 feet away and see 
cars approaching a half mile on the other 
side. This method of extending the mo- 



Waving Spotlight Sweeps Track 
in Front of Fast Train 

• . • » "**'♦ ■ 

i 

Gyrating in a spectacular figure "8," a 
powerful headlight installed on a fast train 
between Chicago and Minneapolis sweeps 
the track to give distinctive and unmis- 
takable warning of the speed train ap- 
proaching. Its 3,000,000 candlepower light 
throws a canary yellow beam which at- 
tracts attention three miles away. A motor 
oscillates the reflector, swinging the beam 
in wide arcs and striking automobiles ap- 
pnoacjyaig tlfle grade crossings, 
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/i.s.vayiT making tests on sample of ore by firing in furnace^JTssts. ar» made quickly with 
the aid of the sp ectro graph which "fingerprints" all minerals present in the ore 
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F YOU'RE planning to explore aban- 
doned mines of the West for overl- 
ooked treasures, take science's newest 
magic eyes" along. Two or/ three black 
boxes about the size' of portable' typewrit- 
will hold your "black/light" argon 
Ity- your irorL-artu, w^l lemite scre en, 
blowtorch, goggles, geologist's hammer, 
and minor tools for prospecting. 

You won't need the old-fashioned burro 
strain piled high with sample bags— a ta- 
C\\blespoonful of powdered rock, sealed in an 
envelope, is enough. Yout assayer will use 
the spectrograph to analyze your findings. 
Cramming a small pincjh of the sample 
into a cupped crater in/ an electric arc's 
carbon electrode, he wil start the current 
flaming across and sn< p a photograph. 
Every minera^present vyi!!. leave "fin 




gerprints" on the film. The rest is a mat- 
ter of measuring the position of thin ver- 
tical stripes on the negative, made easy by 
comparison with a master film which has 
all the minerals showing on it. 

An assay used to take days of painstak- 
ing work, a big bagful of samples, and cost 
the customer $150. Now the job can be 
done in a few minutes for only six dollars. 

A bronzed man in a wide-brimmed hat 
walked into a western assayer's office the 
other day, pulled from his pocket a bunch 
of sealed envelopes, and requested spec- 
trographs analyses of their contents. On 
his return, he leafed through the assayer's 
reports and picked out one with a grunt 
of satisfaction. "Just what I was looking 
for!" he announced. 

The assayer registered surprise. 
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with MAGIC LIGHT 



"Why, I thought you were go- 
ing to be disappointed. There's no 
gold in those rocks, nor anything 
else of commercial value." 

The man smiled. "Cadmium's 
what I'm looking for, and here 
it is." 

The assayer looked at the re- 
port. "Why, the test shows only 
.0003 per cent — you wouldn't get 
a dime's worth of cadmium in a 
ton of ore," he protested. 

"No," retorted the other, "but 
gold in our mine runs in a forma- 
tion streaked with very faint 
traces of cadmium. Last week we 
lost the vein and tunneled eight- 
een feet without finding it. So I 
took samples along the drift and 
brought them in for testing. The 
cadmium showings will lead us 
straight to the ore body." 

Tracing precious ores by such 
"markers" is now possible because 




Right, mercury-vapor lamp tests ore sam- 
ple with ultraviolet light as goggles pro- 
tect the eyes. Bottom, left, pulverizing 
ore samples to be assayed. Right, placing 
tiny bit of ore in electric arc crater for 
spectrographic analysis 
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the spectrograph can detect tiny amounts 
of elements that elude delicate chemical 
tests. A glance at the spectrographic film 
will show whether the pay ore contains 
any uncommon material not found in the 
barren country rock, and from then on^T 
the prospector knows that any sample 
containing this marker mineral will point 
the way to the lost vein. 

In recent years old diggings have been 
combed by "sharpshooters" seeking over- * ^ m 
looked fortunes. Now and then they struck 
it rich, for "pockety" formations are un 



predictable. A big company drove 
a tunnel 1,800 feet and found no 
ore, but later a sharpshooter 
drifted twenty-six feet farther 
and hit the bottom of a pocket of 
ore worth $40,000. Another miner 
stopped six inches too soon, and 
the next man drove his pick 
straight into a young fortune. 

But now magic-light prospect- 
ing is enabling a few shrewd 
prospectors to steal a march on 
the others. Wise in mining lore 
and fortified with a few hundred 
dollars that they are prepared to 
stake on a long chance, these men 
are going over the tunnel walls of 
abandoned, water-filled mines 
with an eagle eye. It's picking 
over dry bones, but they take 
plenty of samples, knowing that 
the spectrograph will tell them 
things that the old-fashioned as- 
say never mentioned. A prospec- 
tor used to rush into the assayer's 
and demand to be told whether 
his ore contained any gold. Now 
his spectrographic report shows 
not only gold, but twenty-five or 
thirty other minerals as well, and 





for detecting minerals in liquids, 
ringing up pay dirt from old mine. Bottom, 
ing iron arc beam to detect minerals 
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nowadays in the mining camps 
you often hear of men who went 
out looking for gold and found 
tungsten, or molybdenum, or oven 
carnotite, mother ore of priceless 
radium. 

One miner was electrified when 
his sample showed a brilliant 
green line in the spectrum indi- 
cating the rare metal thallium, 
used in special glass and certain 
alloys. Another found osmium, 
far more precious than gold.-,.. 

It's an old saying of miningythat 
erosion does more for prospectors 
than a million holes dug in the 
ground. Here is another fieljd'be- 
ing explored by a few prospectors. 
Running water that eats into a 
mountainside and exposes hidden 
veins of ore carries away micro- 
scopic traces of the ore. Near the 
huge copper mines at Bisbee, 
Ariz., you'll find the run-off wa- 
ters after each rain betraying tiny 
quantities of copper salts. Maybe 
the trace would be as small as one 
part in a million — but nearer the 
ore body, this percentage might 
jump to ten or even a hundred. 

A glassful of water, taken from 
each of a number of likely loca- 
tions, is the starting point for gen- 
eral search of a region. Turned 




Top, strip of film showing elements in ore sample. 
Center, modern prospectors with magic-light kit. Bot- 
tom, adjusting reflecting mirror of spectrograph 



a 

over to the polarograph, a supersensitive 
instrument which uses weak electric 
currents and galvanometers to analyze 
liquids, these samples quickly reveal 
mineral traces and narrow the search to 
a particular valley or hillside. 

Another tool used by the modern pros- 
pector is the "blaek-light" argonJxultv 
whose invisible ultraviolet rays' make 
certain ores glow like phosphorescent 
fish or glowworms. By flashing the rays 
from one of these bulbs, or from a port- 




(Continued to page 124A) * 
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Coast'to-Coast Flying Chart 
Shows Big Increase in Speed 




COAST TO COAST 




BY 


AIR 


Q | j 


54 DAYS 


920 


78 HRS. 


924 


33 HRS. 


927 


3 1 HRS. 


936 


1 6*HRS. 


1937 


1 5/6 HRS. 


1938 


? 



^ //oio coasf-fo-coast Hying has been speeded. In twenty-six years the trip 
has been cut from fifty-four days to less than sixteen hours 



How aviation has advanced in the last 
twenty-six years is revealed on a chart 
"* showing the flying time required for cross- 
^ )>' ing the United States. Weeks, days and 
hours have been clipped from coast-to- 
coast journeys year by year, starting from 
Capt. Galbraith P. Rodgers' fifty-four-day 
trip in 1911. Today passengers are car- 
ried from the Atlantic to the Pacific ocean 
in slightly more than one-half day. Just 
recently Ig nited Air Lines„ inaugurated a 
new Chicago-to-California schedule of 
eleven hours and fifty-nine minutes, cut- 
ting two and one-fourth hours off the old 
schedule. United's schedule for the east- 
bound coast-to-coast flight is fifteen and 
one-third hours. West-bound planes re- 
quire slightly more than seventeen hours. 



w 



- Wheeled Dummy Trains Dogs 
0 to Lead the Blind 

Dogs are being trained to lead the blind 
by means of an "artificial man," consist- 
ins^of a» light frlme about 




width of a man, mounted 
on a pair of wheels. The 
object is to get the dog 
accustomed to avoiding 
obstacles of his own size 
and also of a man's size. 
First the dog is given the 
task of pulling the pair 
of wheels, to teach him to 
avoid steps, street-rail- 
way tracks and excava- 
tions and to choose a path 
that will not let one of 
the wheels, representing 
the blind man's foot, slip 
into the gutter or strike 
against walls or posts. 
Then the full-size dum- 
my is added to teach the 
dog to pay attention to 
overhead obstacles, such 
as low-hanging tree 
""^branches, awning poles, 
wires, ropes and the like. 
After several collisions 
affecting the upper 
framework of the dummy 
the dog learns to go 
around, rather than un- 
der, obstacles seven feet 
or less above the ground. 
When the dog has mastered the job of 
leading the dummy, he is allowed to guide 
a man who can see. Later he is trans- 
ferred to his blind master. 

- Mi — - — 

Pedal Controls Solder Flow 
and Leaves Hands Free 

Hands are left* 
free to handle the* 
work when tl 
craftsman uses a 
new soldering ma- w 
chine equippe< 
with pedal for' 
controlling the^ 
flow of solder. The 
iron is heated by 
electricity and the 
feed rollers are 
adjustable to feed 
strip or wire solder from one-sixteenth to' 
three-sixteenths inch. The supply holder - 
carries a roll of wire solder up to twenty— 
five pounds. A funnel takes awayffuraes. 
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Streamline Car j^st^^^ on 





High-speed streamline car tows model seaplane in 500-yard test basin near Rome while instruments and 
observers check its performance in the water. Car is capable of eighty-five miles an hour 



Streaking along a track flanking a 500- 
yard test *hj}sin near Rome, Italy, .cfsfast 
streamline car tows model seaplanes and 
ship hulls while cameras, dynamometers 
and other instruments record the per- 
formance. To smooth the waves set up 
during the test, terminal buffers and wa- 
ter-shock absorbers are installed at tKe 
tank ends, and these are so effective that 



hour to five minutes. One tow car, capa- 
ble of traveling eighty-five miles an hour, 
carries the model on a projecting arm. In 
another section of the basin the models 
are linked with an overbridge structu 
on four wheels attached to a testing car 
capable of forty-four miles an hour and 
driven by four electric motors. Every five 
yards, the force acting on the model in the 
water is registered in the towing car. 



testing time can be shortened from an 

Sixty - Five Ton Anvil Reveals Progress Made in Tools 

In contrast to the old- 
fashioned hand anvil on 
which one workman 
forges small' parts is the 
sixty-five ton hammer 
base or anvil installed 
recently in theCh evrolet 
plant ,for the forging of 
automobile crankshafts. 
A steam hammer replaces 
the workman's brawny 
arm in operation of the 
giant anvil. The small 
anvil is located in the 
gear and axle plant and 
is used for making con- 
veyor hooks and other 




The old and the new in anvils. Right, sixty-five ton hammer base which 

„ is used in the forging of crankshafts tor automobiles smalLnai't: 
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Spectacles for Gas Mask 
Aid Short-Sighted 




carpeting and lubricants; 1,500,000 square 
feet of leather from 30,000 cattle for up- 
holstery and glue; 89,000 pounds of cotton 
from 558,000 acres for safety glass, brake 
linings, upholstery and timing gears; 
2,000,000 pounds of soybean oil for paint; 
350,000 pounds of mjohair from 87,500 goats 
for fabric; 2,500,000 gafljms^f mrf,a$»ej5,^4>r 
solvents, shock-absorber fluids and anti- 
freeze; and bristles, lard oil and acid from 
20J00 hogs. 

Motor Installed in Bicycle Hub 
Revolves around the Axle 

Extremely economical in gasoline con- 
sumption, a motorized hub for bicycles has 
been introduced in Germany. The motor 
itself is stationary. The maximum speed is 
about twenty miles an hour and it can 
climb a grade as great as nine per cent 
without help from the pedals. The single- 
cylinder, two-stroke motor develops one- 
half horsepower and is fed by a gravity 
tank installed over the rear wheel. A met- 
il disk clu»tch is set up oij the hub housing. 



f 
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Bottom, spectacles for use in gas mask. Top, dem- 
onstration showing how they fit 

Designed especially for use in gas masks, 
a new type of spectacles eliminates the 
hazard of having the mask displaced by 
the frames of the glasses. The new spec- 
tacles have soft tapes that lie close to the 
head instead of rigid side pieces. An anti- 
fogging fluid keeps the glasses clear when 
worn with the mask. Thus short-sighted 
persons may work in comfort and safety, 
certain that gas cannot enter the mask 
during peace-time drills or actual warfare. 

ST" 
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uto Is Made of Farm Products 
• fron^Thousands of Acres n 

Farm krapat from tn^sanraor acr^s 
every year go into the manufacture of au- 
tomobiles which, at first glance, appear to i 
be mostly metal. One manufact urer alone, 
to build a million cars, requires 2,400,000 
pounds of linseed oil, from 17,500 acres 
of flax, for paints, oil, soap and glycerin: 
a half-million bushels of corn for rubber 
substitutes, alcohol and solvents; 3,200,000 
pounds of wool for upholstery, gaskets, 




Top, one-cylinder bicycle moti^r. Below, motor in- 
stalled on rear hub with gas tank over wheel 
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Fan Forces Parachute to Ascend with Jumper 




Several views of parachute 
ascension. Top, left, 'chute 
beginning to fill with air 
from blower. Right, ready 
for the take-off. Bottom, 
left, soaring into the air 
with aid of blast from blow- 
er. Right, starting descent 




Used in training para- 
chute jumpers in Rus 
a blower dev 
the parachute upward 
until the student's weight 
counteracts the air cur- 
rent. Then the "jumper" 
descends in the usual 
manner, working the 
shroud lines to jockey for 
a perfect landing. At the 
beginning of the lesson, 
the student stands on a 
grilled platform, his chute 
attached. A powerful 
motor-driven fan gener- 
ates a strong upward cur- 
rent of air, filling the 
parachute, tightening the 
harness and lifting the parachutist off his 
feet. Steadily the 'chute rises toward 
"ceiling," the point at which the student's 
weight overcomes the air current's force, 
and then comes the descent, which is 



made as though the student had dropped 
from an airplane. By eliminating that per- 
ilous interval between an actual jump and 
the opening of the 'chute, the blower re- 
duces the hazard. 



to 
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irt on Plane's Wings Costs Money by Reducing Speed 

harder to maintain the same rate of travel.^* 
Reducing the size of rivets in an airplane 



In operating high-performance airplanes 
^0 the importance of smooth surface on the 
wings, as well as other parts, is so great 
that experts suggest it may be found eco- 
^\ nomicaT~to have the wing surfaces wiped 
clean of dirt and dust at every stop. Even 
a small amount of dirt on the wings 
increases resistance to the air and thus 
reduces speed, causing the engines to work 



wing by one thirty-second of an inch^ 
makes it possible to reduce the power 
necessary for operation by 100 horsepower. 



r 



CAlligators and reptiles in Chicago's 
Brookfield zoo keep their feet warm by 
means of heating cables laid in the sand. 





It is too early in the year to pre- 
ict next winter's weather, al- 
gh the forces that will control 
it are being studied already. But 
the conditions that brought on last 
winter's floods and unusual con- 
ditions were scrutinized as early 
as last summer. Last October 
Dr. Iryjjag-J B, Krick o f the Cali- 



fornia Institute of Technology 
warned citrus growers that they 
could expect unusually cold 
weather and heavy frosts during 
the winter season. He based his 
forecast upon a queer shift in 
what he calls the semi-permanent 
atmospheric boundaries that con- 
trol the general climate in the 
United States. 

Normally one of these bounda- 
ries lies just east of the Rockies 
and the other hovers over the At- 
lantic a few hundred miles at sea. 
The boundaries mark the limit of 
the fairly stable cold continental 
air mass and separate it on both 



J^VERYONE wants to know what the 
weather will be like tomorrow. 
Weather wizards who are developing the 
science of air-mass analysis can tell you 
not only that but they can make predic- 
tions for the next two or three days that 
are correct nine times out of ten. Air- 
mass analysis is contributing amazingly to 
the accuracy of weather forecasts. 

Now there is a possibility that the same 
science may help to foretell the general 
.•Climate a whole season in advance. That 
^means that late in the summer, for in- 
w -.<jstance, forecasters will be able to say 
. . whether a cold wet winter or a compara- 
tively mild one may be expected. Advance 
^ information like that has been a major 
.*''\goal of meteorology for a long time. Such 
a head start on the weather would mean 
tremendous savings to industry. 
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Top, wind vane and air-speed indicator. 

automatic weather recorder 



Bottom, 



% i automi 
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YEAR AHEAD 




sides from warmer and more 
moist air masses over the oceans. 
Frequently these boundaries shift 
back and forth several hundred 
miles in a few days but their av- 
erage geographical positions seem 
to be pretty well fixed. Ordina- 
rily, oncoming Pacific air provides 
a mild winter along the west 
coast, and the cold continental air 
in the middle west and in the east 
provides a cold winter climate. 

What Dr. Krick noticed was 
that the cold continental air mass 
had shifted to the west something 
like 500 miles and for a time it 
remained more or less fixed in its 
new position. The western bound- 
ary had moved out over the Pa- 
cific. This would prevent warm 
ocean air from reaching the west 
coast and led to the forecast of a 
cold winter for the citrus growers. 
At the same time, the eastern 
boundary of the continental air 
mass had moved inland as far as 
the west slope of the Appalach- 
ians. Put in simple words, this 
suggested that the forces influ- 
encing weather had shifted west 



Top, demonstrating how cold-air masses Row under and lift 
warm air. Bottom, adjusting device which registers data 
concerning currents at bottom of ocean 
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Air-line meteorologist plotting top of cloud bank expected six hours in the future. 
Temperature information radioed by transport pilots is used in this work 



for the time being and that in any one 
place the weather conditions that normal- 
ly occurred a few hundred miles to the 
east might be expected, modified by local 
conditions. 

That meant unusual weather every- 
where. In the east, exposure to the warm 
Atlantic air indicated a relatively warm 
winter with thaws and floods. That is pre- 
cisely what happened. 

The displacement of the continental air 
mass also seems to account for the devas- 
tating floods along the Ohio and Mississip- 
pi rivers. The thaws west of the Appa- 
lachians contributed their share and the 
same displacement of the continental air 
mass that caused them also re-routed the 
storms that normally travel from west to 
east along the northern border of the 
country. Starting out over the Pacific, the 
storms encountered the cold continental 
air sooner than usual and were shunted far 
to the south where they described circular 
tracks across Mexico and the Gulf and 
finally made their way up the Mississippi 
valley. In crossing the Gulf the storm 
centers picked up tremendous quantities 
of moisture that were later precipitated in 
the flood area. 

The same westward shift also provides 



a reason for the drought in the middle- 
western dust bowl last summer. Ordinarily 
heavy showers occur east of the Rockies 
along the zone of activity that marks the 
western boundary of the continental air 
mass. When the boundary moved to the 
west the showers fell as usual, but last 
summer the boundary happened to lie 
over Utah and Arizona instead of the 
states more to the east. Those states were 
robbed of their normal summer rains, re- 
sulting in the drought. 

Even if this extension of air-mass anal- 
ysis is going to provide the key to accu- 
rate long-range forecasts, Dr. Krick won't 
be ready to depend upon it until the rea- 
sons for the behavior of the air masses can 
be found. One explanation may be found 
in the fact that last summer unusually 
high temperatures were recorded by sea- 
water thermometers in the north Pacific. 
This suggests that the warm sea water in 
turn warmed the air above it, allowing the 
air to pick up more moisture than usual. 
In turn, this made the air lighter than it 
is ordinarily. Humid air is always lighter 
than dry air. The result was that the cold 
dense air of the continental air mass was 
able to flow in under the warm air, shoul- 
dering it upward and extending its own 
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cold influence clear to the 
west coast. Ascending 
warm air usually meets 
colder temperatures in 
the higher altitudes and 
this results in condensa- 
tion and then precipita- 
tion. It may be that the 
real key to the climate, at 
least for part of the coun- 

Right, weather-recording in- 
struments and radio transmit- 
ter which are attached to small 
free balloon and sent to heights 
of ten to twelve miles. In fore- 
ground is machine which auto- 
matically registers on tape the 
weather data received from the 
balloon's transmitter 



W 




try, may be found in the sea-water tem- 
peratures of the north Pacific. 

Right now air-mass analysis is serving 
the weather bureau, air lines, motion- 
picture studios, and scores of different in- 
dustries. By knowing what the weather 
will be like a day or so in advance, mo- 
tion-picture studios are able to plan their 
outdoor camera schedules ahead of time 
with fair certainty. Real-estate concerns 
depend upon weather forecasts to plan 
their week-end activities and advertising, 
and even wayside eating stands regulate 
their orders for food depending upon 

(Continued to page 125A) 



Center, sketch showing westward shift of air masses 
which caused unusual weather. Bottom, measuring 
snow to determine quantity of water content 
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Giant Tube to Supply Water for Ten Millions 




New York's $272,587,000 Delaware aqueduct, designed to supply ten million persons with 
water within ten years, is beg un w ith dfWtng of a shaft, fourteen feet in diameter, which 
pierces a mountain. Upper left, note how use of water increased as price dropped. Other 
drawings show features of the shaft which will tap the water supply in a giant tunnel. Mas- 
sive concrete construction will protect water system from bombs dropped by enemy planes 
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Eighty-Five Mile Tunnel Taps Vast Watershed 




RECION FROM WHICH 
160 MILLION MORE 
GALLONS OF 
iWATEB, 

V. MAY EVENTUALLY 
BE WITH 



SHADED AREA 
5 MOWS WATER- 
SHED 



8SS 




IAGARA 

river: i 
million, 500 

THOUSAND GALLONS P 

NEARLY 17 HOURS 
WOULD BE REQUIRED v \ 
FOR, THE PASSAGE.OVER > V A 
THE PRECIPICE OFNIACARA,' 
OF THE I BILLION, 50O MILLION 
CAUON S OF ^ATER TO BE 
SUPPLIED DAILY TO NEW YORK 
CITY WHEN THE DELAWARE, 
AQUEDUCT IS COMPLETED 



the number of 
persons to be 
Supplied by 
water when 
the delaware 
aojjeduct is 
opened will 
about equal 

THE POPULATION 
OF EIGHT 
WESTERN 
STATES AS OF 
I930 CENSUS 




THE COST OF THE DELAWARE. 
AQUEDUCT WOULD BUILD 
8 BOULDER DAMS 



COMPARISON OF SHAFT 
^A-1546 FEET OEEP.WITM 
THE EMPIRE STATE 




COMPRESSED PROFILE 
OFTHE, 85-MILE LONG 
AQUEDUCT. AS IT RUNS FROM 
THE CATSKllL. MOUNTAINS TO 
NEW YORK CITY THE WATER 
FLOWS BY GRAVITY 




SHAPT3 



TUNNEL PASSES UNDER, 
HUDSON RIVER BOO PEE.T BELOW SEA 
LEVEL 



Tapping a vast watershed, the huge tunnel mill convey by gravity one and one-half billion 
gallons of water each day from the Cats hill mountains to New York, a distance of eighty- 
five miles. The greatest diameter of the tunnel will be nineteen and one-half feet. In map _ 
at top, note various sources which have been.' tapped and spot from which 160 million gal- 
Ions more per day may be drawn when the population warrants such an extension 
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Flame -Throwing Tank Practices for War 




distance at right witnessed this awe-inspiring spectacle at recent army maneuvers at Rome, Italy 



Shooting a solid column of flame far in 
front as it traveled, the latesOlalian-aj^my^ 
tank was put through its paces recently at 
a war demonstration in Rome. Flame- 



and projecting the column of fire was far 
from efficient. The modern tank, towing 
a small two-wheeled trailer, performs its 
destructive job in an awe-inspiring man- 
ner as a result of improvements on the 
method employed two decades ago. 



throwing was used to some extent in the 
world war, but the method of producing 

Instant Heater on Water Faucet Needs No Extra Pipes 



Eliminating the added expense of in- over the sink and connected with the reg- 
stalling hot-water pipes and tank, the lat- ular cold-water pipe. When the hot-water 
st type of^ hot-water, heater is^installed faucet is turned on, gas is automatically 

lighted in the heater and hot water is sup- 
plied instantly. The burner shuts off when 
the faucet is closed. The temperature can 
^•be adjusted by mixing the two faucets. 



er heatir i< 
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Detectio 



nstant hot-Water heater over sink saves cost of in- 
Stalling usual dual pipes for hot and cold water 



Fjjetection of Old Bloodstains 
May Aid Crime Fighters 

Detection of bloodstains several weeks 
old, even though they have been wiped off 
and exposed to the rain, is claimed to be 
possible with the aid of chemicals which 
react with the hemin in the blood to create 
d * a brilliant blue luminescence. A solution 
of peroxide and a derivative of phthalic 
acid are employed. Hemin is a constituent 
of all blood, but is found in higher propor- 
tion in old than in new blood. The meth- 
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od, reported inGermanj^ ^raCtOT DHvetl LlUe Dobbitl 

appears to have impor- 

Responds to Farmer's Reins I 



tance in crime detection 
because the chemical re- 
action is very specific and 
does not occur with oth- 
er substances. It is espe- 
cially useful since large 
objects can be submitted 
for examination and the 
spots thus found further 
investigated by other 
methods. n 

U ^30 

One-Piece Helmet 
Cut to Protect 
the Welder 

Formed of one-piece 
vulcanized fiber and cut 
deeply for extra protec- 
tion, a new welding helmet now on the 
market is said to have exceptional rugged- 
ness to withstand hard shop use. Riveted, 
lapped-over seams or joints are eliminat- 
ed. A smooth, rounded interior promotes 
air circulation and results in a cool, com- 
fortable helmet. The deep-cut design gives 
protection on the sides of the head to 
point well back of the ears. 




It's just like driving a horse to handle thls~tractor. 
and controls it by manipulating the reins lea/din, 




The /farmer steers 
to dy control box 



a 




Although it can s t answer to "feiddap" or 
"Whoa," the latest farm tractor responds 
to the reins just like old Dobbin. The con- 
trols of this gasoline-eating draft horse, 
invented by two brothers during eight 
years of experiment, are located in a small 
iron box behind the motor. When the 
farmer pulls in the reins, the tractor halts. 
When he releases them, the machine 
moves forward. It backs up in response to 
a hard pull on the lines, and is turned by 
jerking one rein. 

£?<rfj> — 

Soap Is Pumped into Oil Well 
to Stop Flow of Water 

From the ring around the bathtub en- 
gineers have learned how to prevent the 
^-"drowning" of oil wells with water. A^- 
Texas oil company has patented a method 
of pumping ordinary soap solution into 

wells to plug the 



im pumping ordinary 
the bore holes of oil 



pores of underground^ sands and stop the^\ 

The soap reacts ^\ - 



* flow of water into the o 
with magnesium and calciurnsalts in the 
water to form a tough soap curd, just as 
salts in hard water react with soap to 
form the ring around the tub. Soap does 



Welder on the job, protected by the one-piece 
helmet that tits clasfly about head i 




not affect the flow of /oil. _ v 

CBy photographing the sound wave in the — ' 
core of an electric welding arc its temper- 
ature has been computed around 10,300 
degrees F., hotter than the sunjs-surface. 
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T7IRE and water 

that simple rule makes water 
the best all-around weapon that 
fire fighters have. But it is far 
from perfect because it can cause 
a lot of damage. Sometimes the 
water poured into a burning 
building does far more harm to 
Jr. . the contents than the flames 
vjr ; v themselves. 

''One classic example of that is 
the time that firemen dashed up 
^Jl^^to a smoking house, threw open 
>*y^ vJt he front door, and sprayed water 
into the interior," recalls Capt. 
C. B. Lesinsky of the Los Ang eles 
fire depai linen I. "When They 
thought they had flooded the fire 
they cranked their nozzles shut 
i*^and walked inside. Instead of the 
remnants of a big blaze they found 
only a large bundle of rags smok- 
• f ing in an opefr oven. The fire had 

^ done no damage at all but the 

- water had ruined the walls and 
£ ^ furnishings of three rooms." 

* Fire fighters know better than 
that now. These days they rarely 
turn on their water until they 
have real flames for a target. They 
use less water than ever before 
and try to make every drop count. 
When they roll up to a fire they 



Top, pulling protective covers from salvage truck. Bottom, left, 
salvage men unloading equipment from truck. Right, protecting 
office records against damage from water 
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are accompanied by a salvage 
corps whose methods also have 
been revolutionized to keep pace 
with modern fire fighting. It is 
the job of these men to protect 
the contents of the building, to 
minimize damage by water and 
chemicals from the fire hose. 

Last month a residence in Los 
Angeles caught fire and was al- 
most totally destroyed. But not 
one cent of damage was done to 
the furnishings. Books, rugs, and 
even delicate curtains were un- 
harmed by fire or water. The 
salvage squad of the fire depart- 
ment, working shoulder to shoul- 
der with the fire fighters, saved 
every article in the house. That 
was an unusual record, but sal- 
vage nearly 100 per cent complete 
is becoming common at fires. 





Top, rigging up hydraulic siphon to suck water out of basement. 
Bottom, left, water pouring out of house on salvage covers. 
Right, salvage squad on way to a fire 

. 21a 
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Modern salvage got its start when fire 
fighters began to realize that sometimes 
ninety per cent of the damage is caused 
by water. A few shingles may cover the 
damage of a roof fire but the water used 
to put it out can ruin ceilings and furnish- 
ings. In a commercial building a little wa- 
ter flowing down a stairway can spoil 
thousands of dollars worth of goods that 
were never threatened by the flames. In 
some cities, such as Los Angeles, salvage 
squads are part of the fire department. In 
other communities private patrols turn 
out when the property of subscribers is 
threatened. 

When salvage men plunge into a burn- 
ing house they go through the rooms like 
whirling dervishes. Working in pairs, the 
men protect the furnishings apt to be 
harmed by water. The front room comes 
first in a residence because its contents 
are the most valuable. Radio plugs and 
other electrical connections are pulled 
free. Chairs, tables, and sofas go into a big 
pile in the center of the room. Pictures 
are laid face down on a sofa. Flower vases 
are emptied of water before being placed 
on upholstered furniture. Curtains and 
drapes go into the pile. 

The men work fast but they are in no 
haphazard hurry. They may be moving 
around in dense smoke only a^few yards 
from the fire, still they get their work 
done rapidly and without damage. The 
place for rugs is on top of a piano or table 
where they will protect the finish. Every- 



Top, left, laying covers over stack of furniture. 
Right, stacking furniture. Bottom, covers in place, 
protecting furniture from water 

thing in the room goes into the pile. Final- 
ly the salvage men flip huge rubberized 
tarpaulins over the heap. If the fire is on 
an upper floor and if the room has a cen- 
tral chandelier one of the men climbs to 
the top of the heap and pushes down the 
tarpaulin to form a basin. 

"Water seeping through a ceiling first 
starts to come down the chandelier hole," 
Capt. Lesinsky explains. "The idea is to 
catch this water in the top of the salvage 
cover and drain it down to a bucket at 
orte side instead of letting it spread over 
the floor. In the bedrooms we pile every- 
thing on a bed and move it to the center 
of the room before covering the heap with 
tarpaulins. Sometimes when a lot of water 
is coming through a ceiling we hook sal- 
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vage covers to the picture mold- 
ing on the walls to catch the wa- 
ter and chute it through an open 
window. As the last resort we 
move the furniture outside. It has 
to be carried out, not tossed 
through a window or door, 

In the meantime other salvage 
men lay tarpaulins on the stair- 
ways to act as flumes for carrying 
off water. Down below other sal- 
vage covers with rolled-up edges 
to make a trough are laid to form 
a channel from the stairs to a 
door. Getting rid of the water is 
just as important as protecting 
furnishings from it. 

In a big commercial fire getting 
rid of the water becomes 
more important than ever. 
An average hand line can 
deliver a ton of water per 
minute and sometimes the 
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fire fighters have to pour tremendous 
quantities of water into the upper stories 
of a building. The sheer weight of the 
water might be enough to cause collapse 
of some structures. It's up to the salvage* 
squad to get the water out of the building 
almost as fast as it goes in. In big fires an_> 
elevator shaft is a convenient channel forrf 
waste water and salvage men have evenji J 
punched holes in the side of a burning 
building when they had to get the water 
outside as fast as they could. If water 
drains into the basement the next step is 

(Continued to page 144A) 



Top, sweeping out water. Center, unloadin 
vage apparatus. Bottom, emptying water 
building 
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v Bottle-Feeding Rig Solves 

Problem of Orphan Puppies 



d on airpfene journeys, the In- 




*1 11 



orphan coach puppies. This 




^/f's feeding ftmerfor tnis family 

X^<- rack apparently is a good substitute for their mother 

Solving the problem of how to feed a 
.family of motherless coach dogs, the own- 
e_r rigged up a rack with bottles, one for 
each puppy. So well does the rig meet the 
need that the puppies seem to be thriving 
as well as if being fed by their mother. 



frument traces a curve which 
enables engineers to reconstruct 
every roughness of the voyage 
and to tell what stresses the plane 
withstood. A new wind tunnel 
also aids in the same line of study. 
Gusts are made to order in the 
tunnel and model planes are cat- 
apulted into them. As fast as an 
arrow is shot from a bow, the tiny 
planes are accelerated to fifty 
miles per hour in a few feet of 
travel. A motion-picture camera 
makes a record of the reaction of 
the model when it strikes the ar- 
tificial gust of wind. 

Jof24 

Portable Stroboscope Light 
Sees Motor in Slow Motion 



High-speed motors can be inspected in 
"slow motion" under the fast-winking eye 
of a portable, low-priced stroboscope just 
developed. Plugged into an alternating- 
current outlet, its neon spotlight throws 
an intermittent beam which is adjustable 
in its flashing rate so that the action of 



"Reading Glass" for Microfilm 
Magnifies Tiny Image 





\ To make it easy to inspect microphoto- 
{V* graphs on thirty-five millimeter film, a 
"reading elass" Jjas been developed. Li- 
» cL Q, J S braries are copy- 

ing newspaper and 
textbook pages on 
motion-picture 
size film to save 
storage space, but 
to read such tiny 
print requires ei- 
v ther a projector or 

vj the new microfilm reader, which has a 
magnification of seven and one-half t 
eight times. The film enters at either side 
sliding into reading position easily. 

Bump Recorder Aboard Plane 
Shows Roughness of Trip 





Portable stroboscope slows motion of engine fan for 
inspection while it really runs at full speed 

'valve springs, gears, fan or any moving 
'part can be slowed down or stopped. Sim- 



Gusts of wind are being measured ana fc, C ilarly, the engine speed can be checked by 

V studied with the aid of two new devices.^adjusting the light until the engine ap- 
One is a "bump" recording instrument^ pears motionless and then reading the 
small enough to fit into the pocket. Car-^^ speed rate on the stroboscope dial 
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Television Projecte(irion^f^ge-^e Screen 




Television on a screen, with 
images eighteen by twenty-four 
inches, has been made possible by 
the invention of a new cathode- 
ray tube. The pictures have a 
brightness equal to that of home 
movies. By increasing the dis- 
tance from the screen it is possi- 
ble to obtain pictures as large as 
three by four feet, clear enough 
to be viewed by an audience of 
several hundred. Enlargement is 
obtained through a simple optical 
system placed before the fluores- 
cent end of the new tube, where 
the original picture appears. The 
tube is \ v 'growth of the kine- 

M 





Left, pointing to the tube 
which is key to instrument 
which enlarges and pro- 
jects television images like 
that shown above 

scope, the television re- 
ceiving tube that paints 
images on its flat end but 
does not project them. . 
The largest kinescope 
with a viewing end fifteen 
inches in diameter pro- ; 
duces pictures nine by 
twelve inches. The tube, ; 
which was invented by 
TV vt T, Q „, nf^A ^ 

lab oratories,_ was ^ pm " n - » 
strated at a recent con- 
vention of the Institute 
of Radio Engineers. 



\ Super -High Voltage Built Up by Artificial Raindrops 



Showers of electrically charged artificial 
raindrops are the basic factor in the latest 
high-voltage electrostatic generator de- 
signed for bombarding the nucleus of the 
atom or for X-ray treatment of disease. 
The high voltage is built up in the same 
way in which nature generates the enor- 
mous voltage of lightning. The artificial 
rain consists of a spray of semi-conducting 
liquid which falls through an intense elec- 
S^trical field. Electrical charges are thus 
carried to the "ground" below, which is a 
T$ container attached to the high-voltage 



generator. The small electrical charge>^. 
are conducted to great storage spheres. X 
The new generator is remarkable for its 
absence of moving parts. The raindrops 
replace silk or paper belts employed in 
other generators to carry the electrical 
charges into storage spheres. One type 
of belt generator is capable of attaining 
potential of 5,000,000 volts. ^) 
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CGas diffusing through solid metal at a 
rate of one cubic inch in 100,000 years can 
beb measured with? a metal vacuurr>4ube. * 



Cop' 



224 POPULAR j^ctt^^ 

Doughnut Loader Fills Bag ^uiSSorjJ^Wdftws offer good visi- 

bihty, and the driver s seat is mounted 
further to the front than in the conven- 
tional automobile. 

Angle Plug Will Not Dislodge + 
When Cord Is Pulled 



— 

SV by Means of Ramrod 




amming home an order of doughnuts with a trans- 
parent bag fitted over end of special doughnut loader 

Doughnuts being an awkward product 
to package, a special doughnut loader has 
been developed. A transparent bag is held 
open at one end of a channel which is 
^j-ioaded with doughnuts, and a hand ram- 
$ rod shoves the doughnuts into the bag. 



Rubber electric 
plugs molded with 
the cord at right 
angles are being 
introduced. This 
design permits the 
cord to lie flat 
against the wall or 
baseboard, and the 
plug does not be- 
come dislodged by 
a direct pull on 
the cord, making 
it neat and safe. 




on-Drip Server for Sirups 
Pours from the Bottom 




^ Rear-Engine Auto Seating Eight 
Is Furnished Like Trailer 

Combining features of both automobile 
and trailer, an eight-passenger streamlin 
ar just designed is driven by a rear en- 
ne. Noise, heat arTd odor of the motor 
are left behind. Inside, this car has a table, , 
icebox and studio couch for two. Th^vj^l 
chassis and body form an integral unit en- 

i sta^»^the^ shock c 





Eight-passenger teardrop car with rear engine, 
has an icebox, table and studio couch for two 



sirup server has no dripping spout. It pours 
from bottom and spring-operated spigot seals it 

Honey, sirup and salad dressings can be 
served neatly and without dripping, from 
a table dispenser with an opening in the 
bottom. The glass dispenser rests in a 
glass bowl on the table, and both parts 
are easy to clean. Pressing the lever raises 
"5 s the spigot rod and the honey pours from 
-cSthe base; when the lever is released, the 
spring-operated spigot seals the opening, 
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Stop*and*Go Lights Control Big Liners in Port 



Right, pressing button to change 
dock signal. Circle, tugs maneu- 
vering big liner toward its pier. 
Left, traffic signals at top of pho- 
to aid in handling the ocean- 
going craft. The system also is 
a safety measure, reducing the 
chance of collisions 





Traffic signal lights installed recently at 
the French Line pier, New York, facilitate 
arrivat-andndeparture of oceaB liners. In 
order that ports for passengeps and freight 
will not be interfered with by pier girders, 
a big ship must lie within A few inches of 
the same position each time it docks. An 
engineer sights along one of the girders 
toward a marked plate on the ship's side. 
With a switch on a flexible cable he sig- 
nals, a green light for "go forward," a red 
one for "go aft" and a blinking yellow 
light instructing the captain how to inch 
the ship to exact position. For departure of 
the "Normandie," "He de France" and oth- 
er big craft th^re are two units of two saf> 



lights each, one at the end of the pier to 
warn river traffic and the other close to 
the bridge of the ship. These are operat- 
ed by the marine superintendent who sur- 
veys the river from the tip of the pier. 
Just before starting time a red light is 
flashed, warning river boats that the liner 
is soon to back out. At the moment of 
scheduled departure a yellow light is 
flashed, telling the captain the river is 
clear. If it is not clear, a siren is sounded 
and the yellow light is delayed until it is 
the lin*r to leave. 





RILLS 



ideal. Smacking into the 
hills of solid water will 
rip the bottom out if the 
hull is poorly built. The 
crash of landing may 
bend the wings down in 
a permanent curve or 
even tear the motors 
loose from their mount- 
ings. If something goes 
wrong the pilot may be 
able to taxi back home on 
the surface, or he may 
have to send out a radio 
plea for help. 

What's it like to crash 
one of the big boats on 
purpose? For one thing, 
your safety belt must be 
around you and tightly 
fastened. The boat hits 
with a smash and throw- 



\KTHAT happens to a twenty-ton fly- 
ing boat if it is slammed into moun- 
tainous waves while going seventy miles 
per hour? 

Nothing, if the boat is as sturdy as her 
designers think and the pilot is one of 
the best in the world. 

Tumbling a big transport around in 
the sky is just routine to a test pilot, but 
taking a big flying boat out for her 
rough-water landings is something that 
always packs a thrill. This supreme test 
is part of the Navy's requirements be- 
cause when one of the big "ducks" goes to 
the rescue of a plane or ship in distress 
it is usually in bad weather. The pilot 
has to know that his boat can take a ter- 
rific beating and get back up into the air 
again safely. That's why the pilot picks 
rough water for his proving ground. 
Waves twenty or thirty feet high are 




Top, pilot at controls of flying boat. Bottom, engines 
of flying boats and amphibians are mounted high 
above water to avoid spray 
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ing motion that tosses 
everything around. Men 
who have tried to stand 
up during a rough land- 
ing have broken their 
ankles. Mingled with the 
thunder of the impact is 
the screech of metal as it 
strains under the shock. 
The jar of landing im- 
poses the same terrific 
strains that a terminal 
velocity pull-out gives to 
a fighting plane. In test 
pilot lingo, the impact 
may amount to eight or 
nine "Gs," which means 
that the boat and crew 
are subjected to a pull of eight or nine 
times normal gravity. 

"Getting down safely is a touch-and-go 
maneuver that you can't plan out ahead 
of time," one pilot says. "It all depends on 
the directions the wind and waves are 
running. Sometimes it is best to land into 



Top, big flying boat getting up speed for the take-off. Bottom, pilot con- 
fers with engine inspector after completing tests on plane 

the wind and take your chances with the 
waves. But if they are running too high 
you have to land parallel with them and 
fight the cross wind. If you catch the bow 
in a wave it may cave in like an eggshell. 
A stray wave crest may flick a wing pon- 
toon off cleanly. 
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Top, seaplane landing in a 
cloud of spray in rough sea. 
Bottom, big flying boat on 
its beaching gear 



"The best way to land is between the 
crests and you try to drop the boat in sol- 
idly. A good landing is a two-point land- 
ing and the pilot can pick out the 'slap 
slap' of the hull as it touches first on the 
heel and then on the toe. One minute you 
are flying a big airplane and the next you 
are struggling with the controls of a 
bouncing boat, trying to kill its speed and 
face around into the waves without get- 
ting a wing under." 

Pilots find that the best way is to drop 
the boat into the water from a three or 
four-foot height so that the water can get 
a good grip on the hull and slow it down. 
If the pilot makes a bad guess and hits the 



heaving surface with too 
much speed or at the 
wrong angle the huge 
boat slams through the 
water like a skipping 
stone. It may bounce back 
up into the air time after 
time. 

Once the fuel line of a 
single-engined boat broke 
while the boat was flying 
off Haiti. The pilot 
came down into the wa- 
ter at fifty miles per hour. 
There was a heavy sea running and the 
boat hit hard, bouncing thirty feet into 
the air. The pilot fought to keep the wings 
level and down the ship went again, this 
time bouncing ten feet. On the next drop 
the boat stayed down. The three crashes 
buckled the motor struts and the boat 
was in no condition to fly, so the radio op- 
erator got off an emergency message and 
the rest of the crew broke out a sea an- 
chor. They rode it out until they were 
rescued next day. That was several years 
ago. Today the big boats must be able to 
take even worse beatings without damage. 

"Even more exciting than a landing is a 
rough-water take-off," one of the pilots 
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says. "Just how you do 
it all depends on the wind 
and waves. In a heavy 
storm you may have to 
ride it until things calm 
down a bit. Usually you 
try to take off into the 
wind although sometimes 
you make a downwind 
take-off. Other times the 
boat may lift easiest in a 
cross wind and then you 
guide the plane to follow 
along a wave crest while 
you get up flying speed. 

"In a take-off directly 
into the wind and waves 
you get what amounts to 
a high-speed roller- 
coaster ride. One minute you are on a 
crest looking down into a deep valley right 
under the boat and the next you are down 
in the hollow climbing the next wave. The 
motors are on full and the high scream of 
the propellers seems to go 
right through your head. 
As you get up flying 
speed the boat begins to 
skip across the hollows 
and land on the other 
slopes. You hit a wave 
crest and the crash of the 
water against the hull 
below and behind the 
cockpit sounds like the 
boom of a cannon. The 
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plane staggers. Sheets of spray explode 
upward over the wings. You can't see 
through the flying water but you have al- 
ready pulled the nose of the boat up to 
prevent crushing it and now you nose 
down again to regain speed. You have to 
remember to keep the wings level because 
getting a wing under just now would mean 
the end of the trip. You smash into a few 
more wave crests and then begin to pull 
up over them. Finally you are safely in 
the air." 

Each kind of plane requires a different 
technique to get off the water. A small 

(Continued to page 120A) 




Top, temporary interior finish of air liner while undergoing government tests. 
Bottom, tail group of giant Douglas flying boat on the beach 
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Self-Cleaning White Paint Latest for Homes 




ght, painting house with 
If -cleaning white. Center, 
coinparing ordinary white 
paint with self -cleaning type 
after weathering. Note how 
much whiter is the self- 
cleaning paint, shown be- 
low. In bottom photo, house 
remains white after long 
periods of weathering 





Prepared for outside surfaces of homes 
or other buildings, a self-cleaning white 
paint now on the market preserves ap- 
pearance by remaining clean and white 
_ ^ after years of weathering. Dirt and dust 
O are washed away by rain. Gradual wear- 
* ing away of the topmost film of the paint, 

f*»0 a process known as "chalking," is respon- 
3 sible for the self-cleaning feature. Tiny 
- t.J duplet* 



Ah 



particles of the pigment 
separate themselves from 
the surface and carry 
with them accumulated 
dirt and dust. This chalk- 
ing goes on so slowly 
that the reduction in 
thickness of the paint 
film is hardly noticeable. 
After years of weather- 
ing the chalking process 
leaves the surface in ex- 
cellent condition for re- 
painting. A new materi- 
al, titanium oxide, which 
is noted for its opaqueness, ls'used^in the 
self-cleaning paint. This property of su- 
per-whiteness makes it possible for the 
painter to get desired results from fewer 
coats and in less time. The self-cleaning 
paint gives full protection to surfaces. Un- 
painted wood, exposed to the weather, 
will crack and check and warp so that the 
tigjhtness of the house aga>nst heat and 
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cold will be affected. Nails will rust and 
boards will pull away from the side of 
the house, all contributing to rapid deteri- 
oration. Early white house paints con- 
sisted of white lead in linseed oil. Then 
paint manufacturers discovered that ad- 
dition of other pi gme nts, notably zinc ox- 
ide, greatly reduced tendency of the paint 
to collect dirt. Continued experiments 
brought the titanium paint. ^J^^f-^* 

Stop Light at Dangerous Cur4e 
Is Operated by Autos * 

Safe speeds inW^nJfrfe^^a^nler^ * 
curve in one American city are attained 
by regulation ofTrafficfby a stop-and-go 
light. The overhead traffic signal displays 
a red light as a vehicle approaches the 
corner. One hundred feet from the light 
is an illuminated sign warning the driver 
to reduce speed to fifteen miles per hour. 
As the auto passes the sign it goes over 
a metal box embedded in the right-hand 
traffic lane. A microphone within the met- 
al box picks up the car's sound waves and 
converts them into electric impulses which 
actuate a timing mechanism. If the car is 
traveling at safe speed the timer switches 
off the red light and turns on an amber 
light soon enough for the car to round the 
curve without stopping. A car moving 
outside the right-hand lane will not op- 
erate the signal and the red light will re- 
main burning. At each end of the curve 
is a sign which lights up when a car is 
approaching from the opposite direction. 
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Makgs Candid Pictures 




Camera with wire-filled flashlamp and synchronizer 
snaps action pictures like the one above 

Filled with a measured length of hydro- 
lanium wire instead of aluminum foil, a 
new type photo-flash bulb has a peak il- 
lumination characteristic considerably 
longer than the foil-filled bulb. Thus the 
slit in the camera shutter curtain is given 
ample time to cross the film focal plane 
before the light begins to diminish, solv- 
ing the problem of unevenly exposed neg- 
atives. The bulb is designed for synchro- 
nized flash work with Leica and Contax 
cameras. Another new development in the 
same field is a speed flash adapter, an in- 
expensive device consisting of a special 
release fitting and a plunger spring 
matched to the tension of Contax and 
Leica shutter releases. Tests with the new 
bulb and a speed flash synchronizer show 
that satisfactory results can be obtained 
at all shutter speeds from Vf>o to VLt.o second. 



Switch set in roadway operates traffic sjgnals at 
. dancerousjc 



ires traffic sjgnals at 
er ahead ^6 j 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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A LONG passes between snowcapped 
mountains 11,000 feet high, Canada is 
building what is considered North Amer- 
ica's most spectacular scenic highway con- 
necting Banff and Jasper on the Alberta- 
British Columbia boundary. The road 
builders have completed nearly half the 
route using the latest equipment and en- 
gineering developments. No settlement of 
any kind is on this road, built through a 
mountainous area seen by few people since 
the white man came. 

Surveyors went in with pack ponies, 
fording icy mountain streams to find a 
scenic route which would safely skirt the 
Columbia ice field, the source of one- 
fourth of the waters of North America. 
Clearing crews followed and are still op- 
erating to make a right of way through 
virgin forest in mountain valleys, to blast 
a road along narrow mountain ledges. 





Top, modern bridge across Athabasca Falls on Banff -Jasper highway. 
Bottom, section of completed road skirting Athabasca river 



Tractors pulling in supplies, grading ma- 
chines and trucks followed. So remote is 
the district that building operations can be 
carried on only in summer. 

The 185-mile highway, starting north- 
ward at Banff where United States roads 
connect, follows the great inter-mountain 
trench in the Canadian Rocky Mountains 
between peaks which form the backbone 
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of the North American 
continent. It crosses the 
Bow Pass, 6,878 feet above 
sea level, spans foaming 
mountain rivers, and goes 
gradually down to the 
mother of glaciers, the 
Columbia ice field. Then 
the road climbs again to 
cross Sunwapta Pass, 
6,675 feet above sea level. 
Here deep canyons cross 
the route, and to avoid 
these engineers have de- 
signed a series of switch- 
back roads, blasted out of rock walls, 
making a gentle twisting grade to the val- 
ley below, where the road crosses spectac- 
ular Athabasca Falls by a concrete and 
steel bridge, and starts climbing again to 
reach the town of Jasper. The road con- 
nects Banff National Park, 2,600 square 
miles in area, with Jasper National Park, 
4,200 squ'kje miles in f area. t 
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Above, map of territory trav- 
■ ersed by new road. Right, 
Athabasca Falls viewed from 
highway across canyon. Bottom, 
. graders working on scenic road 

- „ f * Eighteen feet wide, the 
'./ highway will have an all- 
. weather graveled surface. 
The most difficult stretch 
< to construct was the se- 
•' u ries of switchbacks. For 
* seven miles the road 
builders had to hang onto 
*sheer rock walls to dyna- 
mite the right of way. 
j '» While work has been go- 
• jjng on from both ends 
Yf toot more than seventeen 
.J* . miles can be graded and 
*r * surfaced each year. Typ- 
u . jTical of problems faced by 
** ♦-'engineers was one stretch 
*t!y>ver so many mountain 
• streams that six bridges 
.*• and 215 culverts had to 
.be installed. Completed 
<m sections are to be opened 
t, to mc^orists this summer. 
"4 Thisyoad forms the first 
section of a northern Ca- 
Z nadi^n transcontinental 
*^feeder route to Prince 
•v George and Prince Rupert 
'on the north Pacific coast. 
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Bungalow Built in a Church 
as Wreckers Dismantle It 




\ 





covered insulin, says the new zvKi irfsulin, 
in tests on dogs, proved effective in low- 
ering the dangerous blood sugar for a pro- 
longed period. It has not yet been ade- 
quately tested on human patients. 

A? H X 

Hole Digger Enlarges Bottom 
for Concrete Work 





Church in Aurora, Mo., before, during, and after it 
was transformed into a six-room bungalow 

It was winter when a man in Aurora, 
MaTwaTfe^dy-te-build a home, so he built 
it indoors. He bought a frame church 
which was being abandoned, and while 
the wreckers dismantled it they used the 
same building materials to' construct a 
six-room house which grew inside it as 
the church came down. The church roof 
provided protection from the weather un- 
til it was needed to roof the bungalow. 



Designed to fa- 
cilitate prepara- 
tion of post or pier 
holes for concrete , 
foundations, a newr 
tool enlarges the 
P bottom of thehole,^ 
S- making it flat with^p^^ 
fcO slanting sides ii^» 
bell shape. It op- > 
orates automati 
bally, with no tri 
gers, trips or 
ratchets. Dropped 
into the hole, if^ 

reams the bottom to about four times its 
original area. The tool may be obtained i 
for any size hole and the handle adjuste 
to any .depth. 

— 

Flexible Nozzle of Gas Hose 
Made of Synthetic Rubber . 

Nozzles for gasoline hose are being made J** 
of synthetic rubber to eliminate the haz- 4 
ard of scratching fenders and cut down 
the drip loss. Tanks can be filled quick5sj^~^ 
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too, since the flexible nozzle adapts itself 

to the curves of the tank spout and can 
thrusfciar do 



Insulin Dose Made More Potent 
Qyi by Addition of Zinc 



Insulin may be given vastly increased 
power in the treatment of diabetes by 
adding zinc to ordinary insulin. Sir Fred- 
erick Banting, Canadian scientist who dis- 




TV 

Synthetic rubber nozzle for gasoline hose adapts it-J* 
self to spout of tank/Shd avoids .scratching^ car 
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Latest Scientific Tools Aid Crime Detection 




Science's latest tools for crime detection include 
the variable stage micrometer (above), used for 
measuring bullets and for other purposes. It is 
accurate to .001 inch 





Above, new microscope for comparing bul- 
lets, shells, cloth and plaster. Also equipped 
tor examination of blood and bloodstains, it 
aids crime detection by means of compara- 
tive photomicrographs 



Above, fuming document with sulphocyanic- 
acid vapor to restore erased writing. The 
erasure shows as blood-red coloration after 
vapor treatment 




Left, photomicrograph of matched bul- 
lets. Note line of demarcation down cen- 
ter where two photos were fitted together, 
showing that the bullets match, therefore 
were fired from same weapon. Above, 
comparative photo of two shell heads, 
taken through the comparison microscope 
and camera. This shows similarity after 
shells have b<An fired 
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steel. But the stretch of turbine steel 
must be held to the merest "creep." A 
turbine may change size as time goes on, 
provided such changes are symmetrical 
and uniform, but the changes must not ex- 
ceed about one part in a thousand. And 
this must apply not only to the shell and 
blades, but in the same de- 
gree to pipes, flanges, bolts 
and nuts — all parts reached 
by the hot steam and hence 
under stress. 

In the turbine factory of 
the General Electric com- 
pany, for example, are au- 
tomatic electric furnaces 
held at temperatures high- 
er than those which occur 




By 

Charles M. Ripley 

Electrical Engineer 

Part II 



A MODERN turbine run by super- 
heated steam is subjected to pres- 
sures equal to those half a mile down in 
the ocean and to temperatures which 
would melt tin, zinc, lead and tellurium. 
And inside its almost red-hot shell, spin- 
ning at whirlwind speed like a huge top, 
is a rotor weighing perhaps twenty tons. 

But the top spins true and the shell does 
not leak, despite the enormous pressure 
and terrific heat, because man has devel- 
oped metals which can withstand the 
grueling punishment meted out by super- 
steam. Turbine materials are tested for 
years at a time and changes of even one 
part in a million are recorded and studied 
to be sure the metal can "take it." 

Heat softens metal just as it softens 
molasses candy. And just as the candy 
stretches when it is pulled, so does the 
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Photos Courtesy Oenernl Electric Co. 
Top, buckets attached to rim of steam-turbine wheel. 
Center, diagram showing steam path in turbine. 
Bottom, condensing steam turbine with upper half 
of casing raised to show the wheels turned by the 
steam under pressure 
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in turbines. In them rods of turbine ma- 
terials, under constant tension, are tested 
for years at a time and gauges indicate 
changes in rod length of one part in a 
million. Thus, watching the "creep" of 
these heated and stressed rods day after 
day and week after week, test men deter- 
mine surely in a short time what may 
happen in a long time and are able to se- 
lect only steels certain to maintain their 
shapes and dimensions within allowable 
limits during the lifetime of the turbine. 
And some designers fix the allowable rate 
of "creep" at one one-hundredth of one 
per cent a year — very little stretch indeed. 

There's plenty of reason for all this me- 
ticulous testing because there's just as 
much difference between ordinary steam 
and super-steam as there is between low 
voltage and high voltage. A construction 
gang once heard a squealing noise and 
found it was invisible super-heated steam 
escaping from a leak in a pipe joint. The 
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COAL CONSUMED IN THE GENERATION OF 
ELECTRIC POWER 



The 208,000-kilowutt, three-unit turbine-generator 
set of the "State Line" station at Hammond, Ind., 
and chart showing how coal consumption per kilo- 
watt-hour is decreasing 

men placed an oak plank four inches thick 
against the leak to divert the steam from 
a switchboard in the same room. When 
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The Ford Motor Company's 110,000' 
kilowatt, vertical-compound steam 
turbine generator sets 

they returned next morning, 
they found a hole burned 
clear through the plank — a 
hole burned by invisible 
steam. You can't take chances 
with steam like that. 

When engineers discovered 
super-steam enabled them to 
extract twice as much elec- 
tricity from each ton of coal, 
they began building super- 
turbines — literally piling one turbine atop 
another. This is known as "superposing" 
and an example is the latest 110,000-kilo- 
watt turbine at the Ford plant. It occupies 
a floor space of twenty-two by sixty-two 
feet and is about twenty-five feet high — 
just about the size of a six-room house. It 
is really a double turbine for one is set on 
top of another. The exhaust steam, after 
making power in the top turbine, goes into 
the lower one without reheating, and there 
it makes more electricity, then passes to 
the condenser. So two turbines and two 
generators both make electricity with the 
same steam, producing a kilowatt-hour for 
less than one pound of coal. By this su- 
perposing, one plant doubled its power 
output with only two per cent more coal. 

One of the biggest turbines in the world 
is in the Chicago district, the State Line 
plant on the shore of Lake Michigan. It 
has a capacity of 208,000 kilowatts or 
277,000 horsepower. It would require 



s turbine 

At 




more than 3,200 automo- 
bile engines of eighty- 
five horsepower each, 
running at- full capacity, 
to equal the power of this 
one turbine and these 
cars, placed end to end, 
would extend almost ten 
miles. This turbine can't 
think but it can do the 
muscle work of more 
than 2,700,000 men. But 
the turbine works twen- 
ty-four hours a day and 
men can't. So it can do 
the muscle work of more 
than 8,000,000 men work- 
ing in three eight-hour 
shifts. 

In 1936 more than 
68,000,000,000 kilowatt- 
hours were produced by 
steam in the United 
States. This represents 
the muscle work of more 
than 300,000,000 strong 
men — more than twice 
the population of this 

(Continued to page 130A) 




USE OF DOMESTIC ELECTRIC SERVICE AND ITS PRICE AS 
COMPARED WITH COST OF LIVING TO SEPT. 1936 

Hero's turbine of 120 B.C. Chart shows how cost of 
electricity has declined as consumption increased 
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Glass Roof, Sliding Cover for 
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Admission of more light 
to the home, office build- 
ing and factory is being 
achieved through the in- 
creasingly liberal use of 
glass. Many industrial 
structures, as well as res- 
idences, now have entire 
walls of glass. Materials 
are on the market for 
erecting buildings almost 
wholly of glass, either in 
the form of brick or dou- 
ble panes. Such build- 
ings would have support- 
ing members of steel, 
therefore would be sub- 
stantial. Not far in the 
future are homes like the 
one presented recently in 
sketch form. The design 





Courtesy American Radiator Co. 

Sketch for a "Home of the Future" into which radiant heat from sun 
would be introduced by means of glass roof and walls 



garded as practical. It would be moved by 
rollers, or other means, in two channels, 
one at either side of the house, running 
over the roof in a graceful curve. The 
movement would be similar to that of a 
roll-top desk. Whep rolled back, the roof 
would serve as a cover for a porch in rear. 



calls for glass walls and roof, to admit 
light and radiant heat from the sun, and 
for a sliding cover. In winter the cover 
would be rolled back to let in the sun- 
light; in summer it would be rolled for- 
ward to shield the glass roof from the sun. 
Operated by motor, the roof cover is re- 

Sheepskin IV^i ^ten^Does Do uble Duty in Cleaning Auto 

Doing the work of sponge and chamois 
in washing automobile or truck, a sheep- 
skin mitten now on the market protects 
the hands from dirt and dust and from 
scratches. It does a thorough cleaning job 
when used as sponge in washing the car. 
After the mitten has dried it may be used 
as a duster. The mitten is chemically 
treated to eliminate use of a chamois after 
washing and is process tanned to with- 
stand water. It will not injure paint and 
will not hold sand, gravel, grit and dirt 
during a wash job. The mitten also may 
be used for dusting Venetian blinds, furni- 
ture, floors, painted walls and woodwork 
and for waxing and polishing. 




Here is sheepskin mitten being used in cleaning car 
It?; size speeds up jtyqrk 




CMotorists will soon be able to drive from 
the English Channel to Istanbul on a paved 
highway 1,940 miles long; it is already 
completed as far east as the Hungary- 
Jugoslavian border. 
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Therapeutic Lamps Bake 

Paint on Modern Autos 
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Battery of paint-baking lamps trained on hood of car in factory 
system permits accurate control of the temperature 



In the same way that therapeutic lamps 
bake parts of the human body to relieve 
pain, so does a new drying lamp device 
bake paint on the modern automobile to 
assure a uniform finish. The lights are in- 
stalled in a "hot house" at the end of the 
assembly line. Mounted on flexible stand- 
ards to permit focusing the beams on any 
part of the auto's top or 
sides, the lights are in- 
stalled in units, each con- 
taining two banks of 
lamps set in reflectors re- 
sembling the photoflood 
banks on motion-picture 
sets. Unlike the movie 
lights, however, these 
lamps throw heat instead 
of light. The twin banks 
contain twenty therapeu- 
tic bulbs, of 260 watts 
each, to produce heat up 
to 250 degrees, the same 
intensity employed in 
body-plant baking ovens. 
Twenty-five minutes un- 
der the lamps is the usual 
treatment for each car. 
The system,..now in use 



permitsperfect control of 
baking temperatures. It 
also makes possible the 
baking of certain portions 
of the surface when spe- 
cial color combinations 
are ordered. Thus, it be- 
comes unnecessary to 
send the automobile 
through the big baking 
ovens to harden a small 
area painted or striped 
an individual shade. 

Offset Propeller -^y 
Reduces Wear . ^ 
by Vibration ""S^ 

Two-blade propellei 
offset at the hub, acting 
as a flywheel and thus- 
eliminating much vibra-' 
tion, are being introduce^ 
to the aviation industry? 
The blades, with a deci« 
ed arc, take a large] 
"bite" of air and direct the air stream at 
sharp bias under the body of the planSJ^ 
giving it added buoyancy. It is claimed 
for this type propeller that it offers ten 
per cent better air speed and climb, quick- 
er take-off, and lowers the engine temper-'" 
ature thirty to forty degrees, with a con- - 
sequen Reduction in lubrication costs. 



This 




Quicker take-off and greater speed and climbing power are claimed for 
this new type of airplane propeller with two blades offset at hub 
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Three -Deck Sky Clipper/ Ha^ Aisle Tn Wings 




Destined for non-stop transatlantic service, this four-engined Hying boat has cabins on three levels for 
passenger^prew and carg»*. A companionway in wmijsgives access to the motors 

i with seats 150 miles an 

The fuel capa 



mger&r^crew am 

flying elipp 



Three-deck nying "cuppers 
for seventy-two passengers and a crew of 
eight or nine are being built to span the 
Atlantic, non-stop between New York and 
London. So "vast are the wings that there 
is a full-length companionway giving me- 
chanics access to the four engines during 
flight. The ships will weigh 85,000 pounds 
and be capable of cruising 5,000 miles at 



hour. 



th 200-mile top 
speed. The fuel capadfty is 12,000 pounds, 
but with a full gasoline load the clipper 
will not carry its top capacity of seventy- 
two passengers. The hull, 110 feet long, is 
being divided into three decks, the upper 
deck for crew, the middle for passengers, 
and the lower one for heavy cargo. Each 
motor develops 1,500 horsepower. 



Flexible Track for Toy Trains Curves in Any Direction 



Miniature railroads can be laid out with 
great freedom by using a flexible track 
that curves in any direction. Available in 
rolls consisting of a four-foot and a six- 
foot section, this "third rail" electric track 



snakes and 



and valleys of the toy railway system, 
adapting itself readily to any contour. It is 
of standard size and connects with 
switches and crossovers, as well as with 
the conventional type track. Natural wood 




i the mountains^ ties give it a realistic appearance. 

ULj* Jo FOX- 
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Flexible track for toy electric railroad comes in rolls 
id can/be curved in any direction 



ana can/ 
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^OEpsom Salt Kills Grasshoppers 
J. When Mixed with Bran Bait ' 

Epsom salt is bitter medicine for man, 
but it is deadly poison to grasshoppers. 
Two University of Oklahoma scientists 
discovered this~recenfry7lTnd foun d t ha t a — 
bran bait prepared with bran, molasses, 
Epsom salt and water was more effective 
in killing grasshoppers than the standard 
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SNAPSHOTS 



pOINT your camera straight ahead, push 
the button, and you get — just another 
picture. Take that same scene, but play 
the angles — and you may 'have a prize- 
winning shot. 

Did you see that fellow crouching down 
behind the streetcar, squinting up at the 
conductor as he leaned from the back 
window to pull the trolley? He wasn't 
playing a game. He was after an angle 
shot with his camera. 

It's too easy to get into the head-on 
habit, to take a picture that is a record, 
but nothing more. Don't fall into that rut. 
Camera fans are learning that there are 
interesting pictures in the most comraon- 



Camera pointed downward catches most 
of boat crew at left, while girl in canoe is 
seen from an unusual and interesting angle 

place objects, if they play the an- 
gles. You wouldn't pick the broad 
side of a streetcar as a worthy 
object for snapshooting. But look 
down on that car from a sky- 
scraper window just as it turns a 
downtown corner, boring a hole 
through a solid mass of shoppers, 
and you may catch a distinctive 
picture. The fellow who snapped the con- 
ductor silhouetted against the sky as he 
hauled in the trolley rope turned a com- 
monplace t event into a story-telling scene. 

Look right in your own back yard. Wash 
day may seem quite unexciting, but get 
your camera down on the ground and 
turn it skyward as they hang the clothes 
on the line. If there's a parade in town, 
pick out a vantage point along the line of 
march and film it from curb level. Men 
seem like giants to the low-placed eye. 
Tramping feet march right into the cam- 
era. Go to the racetrack and shoot from 
the level of those pounding hoofs. The low 



angle magnifies the exciting action. 
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fam NEW ANGLES 



One of the commonest 
angle shots is the sky- 
scraper, taken straight up 
from the sidewalk. You 
have seen those pictures. 
The tall buildings appear 
to be leaning backward, 
toppling from their foun- 
dations. Such pictures 
are either striking pat- 
terns or merely bizarre 
distortions. If you like 
them, fire away. 

Sports photographs are 
lifted from drab to dy- 
namic by the right slant. 
Swimming pictures are 
better if the camera is at 
a high level and you fo- 
cus down on the subject. 
From there you catch the 
light playing on ripples 
of water, and the swim- 
mer's form is less distort- 
ed than from the side. 
Stoop below the pole 

Dramatic view from beloul the 
746-foot main tower of Golden 
Gate suspension bridge, and a 
street-paving gang from a high 
window. (Photo at right by 
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vault standards and catch the athlete 
against the sky. Snap the hurdler from 
ground level. Drop behind a tennis net 
and click the shutter as a fast drive comes 
at you. Aim downward at figure skaters 
whirling around the ice. Two good angles 
for football pictures are the "aerial" view, 
with the camera pointed downward so that 
each player is a dot on the field, and the 
shot from low at the end of the line as the 
teams face each other ready for action. 

There is no particular trick about angle 
photography. Camera mechanism has lit- 
tle to do with it. True, you must remem- 
ber to shut the lens down a stop or more 
if your aim happens to be against a bright 
sky or water reflecting light. But the real 
trick is in you — your ability to see the 
fresh slant on the ordinary scene. 

Machinery lends itself to extraordinary 
angle shots. Focus on the wheels of a lo- 
comotive from track level and observe 
how the power of those giant wheels is 
intensified! Stand close to a great fly- 
wheel, look up from the foot of a lofty 
dam, peer down into the engine room as 
the fireman shovels coal into a furnace. 

Realistic pictures of table-top models 
depend largely upon the point of view. 



Aim down at a model city or con- 
tour map from the proper distance 
above it and your picture may 
appear to be an aerial photograph. 
On the other hand, for a lifelike 
photograph of a doll house or an 
architect's building model, set the 
lens at "doll's eye" level. 

Street scenes — hurrying crowds, 
the repair gang at work, the traf- 
fic jam, patterns in pavement and 
streetcar tracks — are usually most 
striking from a high vantage 
point. Bridges offer rich oppor- 
tunities for angling. Train the eye 
on the structural steel work for 
an effect of massive strength, or 
use that steel work to frame a 
river scene. The steel web of a 
suspension bridge is interesting 
from many angles. Stand on a 
bridge and catch a downward 
glimpse of a steamer gliding be- 
neath, or fishermen in small boats, 
or a girl paddling a canoe. Climb 
into a switch tower or a viaduct 
for a different view of a busy 
freight yard or a speeding train. 

Instead of asking friends to pose 




Above, the boat would be lost if this scene had been 
taken from dock level. Below, note impression of 
height gained by looking upward at men on girder 
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for you in the conven- 
tional, stiff way, catch 
them off guard from an 
upstairs window as they 
come up the walk. Point 
upward at a balcony or a 
dormer window; watch 
for unnoticed beauty in 
the pattern of a stairway 
and balustrade seen from 
above. At the seashore, 
snap that flock of gulls 
lined up on a roof top; in 
the country, swallows in 
dress parade on a tele- 
graph wire. Lie down in 
a hay field with the cam- 
era close to the earth and 
"fire" through the big 
wheel as the farmer 
drives his rake abreast of 
you. At the airport, catch 
a grotesque upward view 
of the nose of a sky liner, 
its two lights like eyes of 
a giant bug. 

You'll find yourself in 
ridiculous pictures now 
and then, but the results 
should pay! You need not 
always climb to a sky- 
scraper roof or an up- 
stairs balcony.. You can perch on a chair, 
a fence,' or the top of an automobile, to 
gain perspectives that will make your pic- 
tures attractive and distinctive. All pic- 

(Continued to page 116A) 





Scenes on shipboard offer excellent 
opportunities for angle photogra- 
phy. Fishermen hauling in nets, 
crew loading naval gun and couple 
at rail of steamer all were caught 
advantageously from above 
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Adjustable-Weight Putter 
Helps Line Up Stroke 

I 




1ECHANICS 

normal mortality of about forty-five per 
cent for 100 non-specifically treated cases. 
Apparently the preparation may reduce 
the number of deaths by half. The chem- 
ical is swallowed in capsule form, as 
though it were quinine. The doses are un- 
usually large, 400 to 800 grains or even 
higher during a week's time. In cases of 
pneumonia for which there is no serum 
the chemical is effective. Hydroxyethla- 
pocupreine also is useful in treating em~ 
pyema, one of the common complications 
of severe pneumonia infections. Doctors 
who have used the remedy warn, however, 
that the chemical has no beneficial action 
on influenza ar\d streptococcus infection. 



Putting with adjustable-weight club, which helps 
line up stroke. Lead slugs fit in cylindrical housing 

Designed to improve accuracy on the 
green, a golf putter with adjustable weight 
is offered. The weight is varied by adding 
from one to ten lead slugs which fit in a 
cylindrical housing directly behind the 
point of contact with the ball. The cylin- 
der, being at right angles to the club face, 
helps in lining up the putt. 



§*A Reduction in Pneumonia Toll 
Promised by Chemical 

Successful warfare against pneumonia 
is being waged with the aid of a chemical 
called hydroxyethlapocupreine. It is one 
of the seventy-six chemical preparations 
based on quinine which were synthesized 
by a Mellon Institute laboratory staff and 
then testEd""on mice, rabbits~"arrd dogs to 
determine whether they should be tried 
on human cases. In 100 pneumonia cases 
treated last winter the mortality was 
twenty-seven pey cenj,_ compared to, a 



enza and 
Flutelike Instrument Helps 



Beginner Learn Music 

Resembling the end-blown flute of 
Shakespeare's day, a simplified instrument 
is aiding in the teaching of music. Easy to 
blow and to finger, it provides elementary 
training in reading music without the 
technical complications of standard in- 
struments. It is equipped with a mouth- 
piece fashioned from a new thermoplastic 
material by means of a hydraulic injection 
process. The instrument has a clear flute- 
like tone and covers a range of nearly two 
octaves upward from middle C, controlled 




Teaching elementary music with aid of instrument 
resembling the flute^-^^ 
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Radiant Dual 

Abandoning the tradi- 
tional method of heating, 
a construction company 
is building homes with 

, dual walls that are radi- 

.!ators in winter and cool- 

•\_ ing areas in summer. 
There are no convention- 
al radiators or warm- 1 
air registers. Instead of 
/heating the air, the walls 

<• and ceiling are heated, 
and it is claimed that the 
house heated by radia- 
tion to sixty-five degrees 
Fahrenheit is as comfort - 
. able as the house heated 
to seventy-five degrees 
■ by warming the air. The 
engineers say, too, that 
radiant walls retain their 
warmth longer thus sav- 
ing fuel. From the base- 
ment heating plant, warm 
air rises between the in- 
ner walls to the ceiling, 

- flows across the heating 
space above the ceiling 
and is drawn down the 
sr« outer walls and beneath the floor to a re- 
' ' turn duct for reheating. Outside walls are 
insulated against heat loss. Between outer 
and inner walls is a three or four inch 

phai 
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Arrows trace movement of warm air up through dual inner walls, across 
ceiling and down outer walls, returning to furnace for reheating 



space for the sealed air circulation. Inner 
walls are radiating surfaces of steel or as- 
bestos board. The same air passages are 
used for circulating cool air in hot weather. 



"Straphanging" ^Firemen Ride Behind a Windshield 




Equipped with a windshield to 
protect firemen holding to hand 
straps like those in subway or 
trolley cars, the latest New York 
fire engine has all the features for 
efSScieTTTrire^fighting. The firemen 
are protected from cold and wind 
by the windshield, and the^straps 
give them more security ^s/the 
engine speeds through the streets. 
Each fire truck of the new design 
cost $11,765. 



Trying out the latest fire engine. Note straps to which firemen 
cling. Windshield gives protection from weather 



dux* 





CWhen you wish to know more 
about any article in this maga- 
zine, write our Bureau of Infor- 
mation, inclosing return postage. 
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Target Talis Which Ring 
Bullet Has Struck 




Target showing bullet hit the eighth ring from outer 
rim. Inset shows oscillating rings behind target 

Throwing out a large metal plate bear- 
ing the score, an automatic target tells in- 
stantly which ring the bullet has struck. 
The rings around the target disk are num- 
bered from one to ten toward the bull's- 
eye. Each ring is divided into four seg- 
ments. If a bullet hits the fourth ring* in 
the upper left quadrant, a metal pTafe 
showing the figure "4" is ejected at the 
upper left corner. A bull's-eye is indicat- 
ed by the number ten at the top center. 
Oscillating steel rings behind the card- 
board disk actuate the number plates when 
struck. The shooter replaces the score 
plate by throwing a lever. 

No More Drought Until 1975 
Is Long-Range Forecast 

Drought years in the United States will 
end soon, not to return until 1975. This is 
the long-range weather prediction made 
by Dr. Charles G. Abbot, secretary of the 
Smithsonian Institution, and based on a 



study. of the twenty-three year cycles in 
solar activities and earthly weather. He 
expects recovery from drought conditions 
in the northwest within a year or two, but 
severe recurrence of them after 1975, the 
end of a double cycle that began about' 
1929. Regular occurrence of twenty-three 
year cycles has been noced in tree rin^ 
and similar cycles occur in variations oi 
Great Lakes levels. 



at l^akes level 

to if ft. 
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Flares Carried by Pilot Balloo 
Show Drift of Night Winds 

To chart the direction and velocity o 
night winds above the earth, a method of 
photographing the weather balloon 
means of magnesium flares has been de 
oped at Mas sachusetts I nstit ute o 
echnology. From an observation pointy 
on tHrrearthT^ special 180-degree camera^ 
lens is pointed upward, taking the enth 
sky into its vision. As the sounding bal 
loon rises and drifts, the flashes of mag- 
nesium flares attached to it and lighted 
known intervals are registered on the > 
photographic plate. By measuring the an** 
gles between the camera and the variousv^ 
positions of the flashes, the winds can be \$ 
accurately charted. Tests of this method a t 




recorded 



flashes 



miles away and more than 13,000 feet high 




String of lights near bottom of this night sky photo 
shows position of drifting weather balloon 
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Miniature Trains 1 Run on Garden Railroad 




Center, how engineering staff 
solved problem of protruding 
tree root by spanning it with 
bridge over which midget train 
is passing. Bottom, "Tonquin 
Limited" passing over Maligne 
gorge trestle before ascending 
steep grade. Note that two lo- 
comotives are being used. The 
locomotives are built on Eng- 
lish style and the system is 
equipped with both passenger 
and freight cars 
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Small Diesel Tugs Do Work/ of Big Steam Craft 

^ and of providing the 

helmsman with control 
over the power and the 
direction of the craft. The 
simplicity of the Diesel 
makes possible a pilot- 
house control on the en- 
gine, which aids materi- 
ally in fast handling of 
the boat. The result is a 
highly maneuverable tug, 
shorn of all unnecessary 
weight. Thus the new 
tugs, with only 100 to 125 
horsepower, can out-per- 
form more powerful, but 
much heavier craft. 




Small Diesel-powered tugs, capable of 
oing the work of steam tugs twice their 
size, are making their appearance on 
merican waterways. The steam craft, 
ecause of their greater size, are harder to 
aneuver and their fuel costs are much 
higher. One of the midgets is the "Jeanne," 
to be the smallest welded steel Diesel 
ug ever built. Her length is twenty-nine 
feet and her power plant is a lightweight 
^\Cummins engine developing eighty-five to 
125. horsepower. Harbor and inland wa- 
rway tugs seldom require crew accom- 
modations, which gives the hull only the 
functions of supporting the power plant 





One of the midget Diesel-powered tugs which are 
beginning to appear on inland waters. The craft is 
of welded steel construction 



Fourteen-Mile Police Horn Is Used to Call in Squad Cars 




flWine glass at the moment it was shattered by sound 
waves of powerful horn 



Designed for calling in patrolmen and 
squad cars not equipped with radio, a horn 
with a fourteen-mile range is used by po- 
lice in a California city. So powerful is 
the horn that its sound waves will shatter 
a wine glass held in front. Mounted on 
top of police station or automobile, the 
horn is operated by compressed air. 

JU> 

"Shadow Shading" Hides Planes 
from Foe Above or Below 

.Briti sh bom bing planes are being "shad- 
ow shaded" to protect them from enemy 
eyes above or below them. This is a new 
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method of camouflage. 
The under surfaces are 
painted a dull black 
called "night," a color that 
absorbs light and will not 
reflect the searchlights 
hunting for them from 
the ground. The upper 
surfaces will be green and 
"earth" brown, to blend 
with the landscape when 
seen from pursuit planes 
overhead. j. 

—text*- 

Truck Dump Body 
May Be Tilted 
Three Ways 

Lending itself to being 
tilted to the rear, right or 
left, a new three-way 
dump body for trucks 
speeds up road building 
and similar work. Any of 
the three sides drops 
down when the body is tilted, or if the 
body is level all three sides can be laid 
flat, though road-clearance regulations 
prevent its use that way for hauling. It is 
not necessary to back up the truck to 
dump the load, the operator merely driv- 



Window Washers on Radio 
While Working Far Apart 





Window washer perched high on^tde 01 building in Chicago Is photo- 
graphed as he talks to another washer on building in New York 



Two window washers, one in New York 
and the other in Chicago, were inter- 
viewed and talked to each other by radio 
recently while perched on the sides of 
buildings in the two respective cities. 
Portable radio transmitters, attached to 
the back of each man, made possible the 
unusual meeting. One window washer 
was working on the side of New York's 
Empire State building, the world's tallest, 
and the other on the side of Chicago's 
Merchandise Mart, one of the world's larg- 
est buildings. The interview and exchange^ J 
of comments by the two workmen were\^^ 
broadcast over a national radio hookup. 
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Paint for Use on Damp Surfaces 
Absorbs and Sheds Water 



Unloading three-way dump body by tilting 
Hydraulic hoist tilts the body 

ing up to where he wishes to unload and 
pulling the proper lever in the cab, caus- 
ing the body to lift at the side desired. 
, The dumping mechanism is actuated by a 
hydraulic telescopic hoist. 



Paint, lacquer and varnish can be ap- 
plied directly on wet surfaces by adding to 
it a special compound. The effect is to de-' 
posit the paint firmly on the surface, for 
the compound absorbs the moisture and 
then forces its way outside the film of 
paint, decomposes and evaporates. 
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COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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JJ£W PROGRESS 




By Charles Morrow Wilson 

AS a building material wood has three 
great faults — it swells and shrinks, it 
decays and it burns. A method of sealing 
wood against the passage of moisture into 
or out of its pores virtually eliminates 
swelling and shrinkage, and modern 
paints, lacquers, varnishes and creosote 
materials reduce decay, leaving the third 
problem to be solved through some proc- 
ess for protecting wood against fire. 

Wood chemists, technicians and ama- 
teurs are working on the problem and 
fire-resistant lumber, doors, casements 

252 " ' i 



and other building materials already are 
on the market. Several American cities 
are requiring use of these materials in 
fire-restricted areas. 

Scientifically, there is no such thing as 
a 100-per cent fireproof building material. 
Steel and iron buckle, twist, or break un- 
der fire. Cement, brick and stone expand 
and crack. Wood has the advantage of 
being a better nonconductor of heat and, 
as a rule, does not give way until actually 
destroyed. 

T. R. Truax, chief wood technologist of 
the U. S. Forest Products Laboratory, 
Madison, Wis., lists about 160 different 
chemicals which help to make wood fire- 
resistant. Some are too expensive and 
many lose their fireproofing value when 
exposed to air and weather. In commercial 
fire-treating some of the proven chemicals 
are ammonium phosphate, ammonium sul- 
phate and ammonium chloride, borax and . 
boric acid. Many types of fireproofing 
treatments also protect wood against ter- 
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mites, other insects and fungi. This 
is particularly true of ammonium 
phosphate and ammonium arse- 
nates. Zinc chloride, aluminum 
chloride, manganese chloride, 
nickel sulphate, calcium acetate, 
oxalic acid, and four sodiums, bi- 
carbonate, silicate, chloride and 
sulphate, are others of the thirty- 
three chemicals commonly used. 

Early experiments depended 
largely upon surface coatings. The 
new style of treatment recognizes 
that although some types of sur- 
face coating serve to retard flame, 
saturation is the most effective; 
that is by soaking dry wood in a 
soluble which totals from one to 
eight pounds of chemical to the 
cubic foot of wood. Some stu- 
dents of fireproofing believe it 
soon will be possible to perfect a 
paint, which in addition to ordi- 
nary values may also serve to 
prevent flame spread. Several 
manufacturers are making final 
tests of such a paint. 



The purpose of fire-resistant 
coatings is to retard spread of 
flame and to raise combustion 
temperatures so that fires can- 
not start from ordinary causes. 
The best use of fire-retardant 
chemicals increases ignition 
temperature by about 200 de- 
grees Fahrenheit. Insurance 
experts estimate that such a 
raise in ignition temperatures 
might eliminate as much as 
seventy-five per cent of fire 
hazards in ordinary wooden 
dwellings, which regularly 
represent from thirty-three to 
fifty per cent of the total fire 
loss of the nation. 

Fireproofing requires exact 
knowledge of how wood burns, 
and demands standard, accu- 
rate tests for fire-retardant 



Top, removing wall panel from oven. Bottom, electrical tester 
determines water content of wood. If wood is air-dry it can 
absorb satisfactory weight of fire-resistant chemicals 
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Top, fire-tube tester. Center, sketch 
of same apparatus showing outline 
of wood sample suspended in tube. 
Bottom, oven used to test fire- 
resistant qualities of wood 

qualities. When subjected to 
high temperatures wood de- 
composes and gives off in- 
flammable gases. Up to 212 
degrees vaporization of 
wood moisture occurs. 
Scorching and slow produc- 
tion of inflammable gases 
take place between 300 and 
400 degrees. Charring, with 
more rapid evolution of in- 
flammable gases, glowing and then flam- 
ing occur between 400 and 700 degrees and 
quick ignition of inflammable gases and 
glowing of charcoal between 700 and 950 
degrees. 

Actual fire temperatures sometimes go 
as high as 2,000 degrees, but students of 
fireproofing are principally interested in 
the lower brackets of combustion. Suit- 
able chemicals injected into or absorbed 
by the wood interfere with the process of 
combustion and may prevent it entirely. 
At present, no fire-retardants which can 
prohibit charring at extreme temperature 
have been perfected but fire-resistant 



woods which will lose as 
little as fifteen per cent of 
original weight after long 
exposures to tempera- 
tures as high as 2,300 de- 
grees have been devel- 
oped. For all practical 
purposes such wood is 
fireproof. Fire-retardant 
treatments add to natural 
fire advantages of wood 
by increasing insulation 
properties, opposing 
flame spread and reduc- 
ing its tendency to sup- 
port combustion or build 
up high temperatures. 

Many attempts have 
been made to measure 
fire-resistance of wood in 
terms of one or more of 
these properties. Some 
investigators have meas- 
ured the volume and 
character of gases result- 
ing from heating wood, 
or the temperatures of 

(Continued to page 122A) 
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Tractors Haul Artillery in Mechanized Army 




4.'' 



In a military parade in Berlin, these huge tractors carrying artillery troops and hauling big guns are 
seen passing the reviewing stand. Six hundred mechanized artillery units participated in the display 



Giant tractors that carry twelve soldiers 
and haul big guns behind them are re- 
placing horse-drawn field pieces inXLex— 
many's mechanized army. Formidable 



weapons can be transported with great 
speed by these tractors. Six hundred mo- 
torized units participated in a recent mili- 
tary display in Berlin. 
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Artist "Paints" a Picture with Pieces of Printers' Type 

One of the costliest 
forms of art is that of 
■ y* creating pictures with 
printers' type. Decor a- 
'^tive scenes can be "paint- 
ed" by cleverly arranging 
the ornamental type units 
/found in any printing 
shop. Type pictures call 
for endless patience and 
time. A pencil sketch 
serves as a guide for the 
typographical layout. 




This picture was made hp> cleverly arranging decorative printers' tyQ< 



COur Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 
> this magazine, if accom- 
panied by return postage 
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Three-Dimension Magnifier U. S. Army, is cooled by chemical. Ethyl- 
Fitted to Wearer ene glycol * s used instead of water. It has 

a boiling point of 387 degrees Fahrenheit, 
thus permitting more effective cooling ra--^ 




diators to handle heat transfer from cylin- 
■ ; 



which 



Examining patient with aid of adjustable three- 
dimension magnifier 



ers to atmosphere than water, 
boils at 212 degrees. Water-cooled motors' 
require large radiator area. The frontal ^ 
area of the Allison engine is only six anc 1 
one-fourth square feet, compared to six- 
teen and three-fourths for air-cooled en-^j 
gines of less power. The Allison is fitte< 
with a turbo supercharger driven by was 
i • exhaust gases. It delivers to the carbure-"' 
tor at sea-level pressure the rarefied at-' 
mosphere at high altitudes to provide aii 
1 necessary for proper combustion. Thus 
. the engine develops its full 1,000 horse-< 
power up to an altitude of 25,000 feet, per- 
mitting very rapid climbing and hi£ 
speeds. Weighing 1,275 pounds, the en- 
a gine again gives America the lead for the 
^ most powerful lightest weight power plant 
»»for aircraft, answering the complaint of 
many aviation technicians that England, 
^and other European nations, had supe- 
rior aircraft motors, particularly for mili- 
tary purposes. 



Designed so that it may be fitted to 
>±he individual, a new binocular loupe is 
equipped with three-power magnifying 
lenses providing stereoscopic vision. The 
lenses are mounted on the end of a bar 

extending from the specially designed^ Two sponges mounted with triple hinges 
frame and bridge. A flip of the finger^y,ff e r photographers a quick method of 
throws the magnifier upward, out of line Td ry i n g negatives or paper. With the 



Twin Sponges Dry Photo Film 
on Both Sides at Once 



of vision, when desired. The loupe is es- 
sentially a spectacle frame with an ingen- 
ious aluminum block in place of a bridge. 
Round eyewires are mounted on slotted 
bars and held to the bridge block by set «^ 
screw. By loosening the screw each eye- 
wire may be adjusted separately to get the 
proper interpupillary distance for the 
wearer. The loupe is useful in surgery, 
dentistry, ophthalmology and other 
branches of medicine. Laboratory work- 
ers, artists, etchers, engravers, locksmiths,' 
clock and watch makers and jewelers als 
will find it an aid to vision in their work 



Irying negatives or paper. 
*^sponges pressed^ together, film can be 




Chemical Cools Plane Engine 
Approved by Army 



dr 



and to dry negatives by drawing between sponges 



) drawn between them to be dried on both 
] sides in one operation. The sponge-pack 
Rated at 1,000 horsepower, the Allison*^ can also be opened flat for double-width 



aircraft engine, recently approved by the drying, -or folded back to back. 



V 
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DOORKNOBS 

for One-Half M 
Operation 




"V[EW limits in the development 
of radio communication at 
ultrahigh-frequencies have been 
reached by means of specially de- 
signed tubes recently introduced 
by the Western Electric company. 

Heretofore, the only sources of 
real power available to experi- 
menters for high frequencies cor- 
responding to wave lengths of less 
than a meter, were tubes of the 
electron-oscillation or magnetron 
types. These tubes required crit- 
ical adjustment that was 
difficult to maintain. To 
avoid this difficulty, the 
so-called "doorknob" 
316-A tube of ordinary 
negative-grid type has 
been developed. 

The conventional base 
has been eliminated com- 
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pletely, each lead being 
brought out through a 
molded glass end plate 
which is part of the tube 
envelope. Circuit connec- 
tions are made by means 
of brass sleeves that slip 
over the rods where they 
are held firmly by set 
screws; soldering is not recommended be- 
cause of the high operating temperatures. 
The filament supply is 2 volts, either a.c. 
or d.c, with a current requirement of 3.65 
amperes. 

An experimental half-wave transmitter 
is shown in the upper photo and the sche- 
matic circuit diagram appears in Fig. 1. 
It is said that 6 watts can be radiated 
from this transmitter. Suitable receivers 
may be made with tubes already available 
to radio experimenters. 





By 

R. C. Hitchcock 

^NYONE can build this 
6-tube a.c.-d.c. audio 
amplifier and use it to 
bring an old phonograph 
up to date. The only ad- 
ditional parts necessary 
will be a magnetic pickup arm for your 
phonograph and a suitable permanent- 
magnet type dynamic speaker. 

The unit consists of a 3-stage amplifier 
employing two new beam-power tubes 
that have real power-delivering ability. 
The undistorted high-quality audio out- 
put is 3V2 watts at a very low hum level. 

Complete with built-in power supply, 
all parts are assembled on an 8 by 12-in. 
wood baseboard; the maximum height is 
4% in. It can be operated on any 115-volt, 
50 or 60-cycle a.c. line or on a 115-volt 
d.c. line if desired. This choice of operat- 
ing current is unusual in an audio ampli- 
fier. There are no interstage transformers, 
power transformers or chokes in the unit. 
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AUDIO AMPLIFIES 




requires no 
transformers 

or chokes 



The speaker, of course, 
comes with an output 
transformer on it, and 
this should have a cen- 
ter-tapped push-pull 
tube winding of from 
2,500 to 3,000 ohms, 
capable of carrying 50 
ma. of direct current 
each side of the center 
tap. Speakers of this 
type are available 
from all-parts houses 
at reasonable prices. 

To install the ampli- 
fier in a phonograph 
console, it is only nec- 
essary to remove two 
of the record shelves 
as illustrated in the 
sketch. In some cases the speaker can be 
mounted on a small baffle board and in- 
stalled in the horn opening. If this is not 
practical, remove the phonograph sound 
chamber and mount the speaker baffle on 
a shelf by means of angle brackets. A 
2-conductor shielded cable should be used 
to connect the pickup arm to the input 
posts on the amplifier unit, the cable 
shield being connected to the common 
ground input terminal. It is important 
that no external ground of any description 
be used, since with a transformerless cir- 
cuit the line voltage is one terminal. 

A simplified wiring diagram of the com- 
plete amplifier unit is given in Fig. 1 and 
the schematic circuit diagram appears in 
Fig. 2. It will be noted that there are 
socket terminals for each tube which do 
not connect with any of the elements of 
the tubes. Such blank terminals make 
convenient places to solder wires which 
otherwise would be unsupported. Shield- 
ed leads must be used both for the vol- 
ume control and the cap lead to the 6J7 




///•/// t/s old phonographs 
up to date ° ° ° ° 0 
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tube. In addition, the metal case and shaft 
of the volume-control potentiometer must 
be connected to the wire shields, and all 
connected to the common wire which runs 
to the ground side of the line supply. All 
tube heaters are in series. 

Please note that one of the fixed resis- 
tors is 52,000 ohms; this unusual value is 
found by testing the three 50,000-ohm re- 
sistors specified in the material list. An 
ohmmeter will usually show one of these 

(Continued to page 142A) 
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Homemade 'Cold Oven' Piezo Crystal Holders 





TOP PLATES 



*' a BAKEUTE COVER' 



MULTIPLE COLD OVEN 
CRYSTAL HOLDER 
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By Calvin F. Hadlock 

IN THE amateur transmitter of today, 
piezo crystal control is, without ques- 
tion, the best way to insure a perfect car- 
rier that will not wander out of the band 
limits specified for amateur radio opera- 
tion. Accurately ground quartz crystals 
are not expensive. However, most experi- 
menters like to operate on several differ- 
ent bands and even at different points on 
the same band; in this case the problem of 
providing a suitable holder for each crys- 
tal often places a severe strain on the 
pocketbook. 

The homemade crystal holders 
shown in photos Figs. 1 and 3, are 
not difficult to make and they in- 
clude features not found in hold- 
ers available to amateurs. As 
crystals operate on the calibrated 
frequency at normal specified 
temperatures, temperature-con- 
trol ovens are employed in some 
climates to keep the crystals at 
the proper working point. Ordi- 
narily this is not necessary in the 
amateur bands; however, when 
operating on the 20 and 10-meter 
high-frequency bands a different condi- 
tion is encountered which calls for some 
means of stabilizing the crystal frequency. 

During a transmission of normal length 
on 20 meters, using a crystal in an ordi- 
nary holder, . the carrier frequency will 
sometimes drift as much as 10 kilocycles; 
at 10 meters this drift is, of course, about 
20 kilocycles. These holders are known 
as "cold ovens" because they stabilize the 
frequency and eliminate this drift with- 
out the use of a heater. The bases of the 
holders are solid blocks of copper Vi in. 
thick. Copper being an excellent conduc- 
tor of heat, this large slab "soaks it up" 
as fast as it is generated, thereby main- 
taining the crystal at practically a con- 
stant temperature. 

Details for a single-crystal holder ap- 
pear in Figs. 1 and 1-A; the multiple-type, 
Fig. 3, enables the operator to change 
quickly from one crystal to another. The 
single unit closely follows ordinary con- 
struction, with the exception of the copper 

(Continued to page 146A) 
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Any radio set owner can use this dual 
universal wave trap to suppress code 
andf/ftoise interference entering the 
receiver at intermediate frequencies 
between 400 and 47 S KC. ; at the same 
time, owing to dual control, it may be 
adjusted to eliminate interference 
from powerful near-by broadcasting 
stations. It is connected between the 
antenna and ground or doublet feed- 
ers, and the posts on your receiver, as 
shown below in Figs, 1, 2, 3 and 4 



"> 
ANT. 



- WAVE 
TRAP 



RECEIVER^ 



6 A 



G A 



WAVE 
TRAP 



| N IEAD-IN 



RECEIVER 



TUNING 
KNOB 



PANE I 



HOLE . 
FOR PIN J 



Below, neon tuning wand indicates 
current in r.f. circuits without any 
connection to the circuit; it provides 
an easy inexpensive method for ad- 
justing any transmitter or receiver 




Right, sensitive circuit breaker protects 
costly tubes and condensers from acci- 
dental overloads. Below, extension shaft 
for tuning a short-wave receiver when 
body-capacity effects are troublesome 



WOOD EXTENSION ROD KNOB J 1 



NEON TUNING / 
WAND ^ 




Right, receiver and large separate 
speaker installation suggested where 
space is at a premium. This compact 
set is placed in a wall niche at a suit- 
able height for easy tuning; note 
speaker mounted in ceiling on a small 
bafHeboard which was backed with 
rock wool 




Below, a simple method of safe- 
guarding batteries in portable 
test equipment, transceivers or 
battery-operated receivers. A 
small block of wood is screwed 
to the cover of the portable 
case at a point that will pre- 
vent closing of cover until the 
toggle-type battery switch is 
in the "up" or "off" position. 
This little block of wood will 
prevent many cases of "run- 
down" batteries when such 
equipment is needed 




Toggle switch shown in the 
"down" or "on" position 
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Radio Circuit Seen and Heard 




vides a rest, keeps the tip properly tinned 
and the iron at the right temperature. In 
the "down" position, the toggle switch en- 
ables the operator to maintain a warm 
iron at low cost; with switch "up" it is 
quickly heated and ready for use in a few 
moments. Claimed to double the life of 
an electric soldering iron, it is designed 
for use with any standard iron not ex- 
ceeding 150 watts input, operating on 115 
volts either a.c. or d.c. 



Demonstrating to students and service- > 
men, visually and audibly, the effect of 
different circuit conditions upon the out- 
put of an audio amplifier, this apparatus 
traces a continuous response curve on the 
screen of the cathode-ray oscilloscope 
shown below the loudspeaker which is 
mounted on the board at lower right 
Knife switches and controls inserted in 
this schematic diagram make and brea 
similar connections in the actual amplifier 
located on the rear of the board. 



Improved Punch for Socket Holes 

No drilling of center holes is required 
to use this self-centering punch for mak- 
ing large holes in metal chassis bases to 
mount tube sockets and electrolytic filter 
condensers. The tool makes a clean round 
lole, as the cutting edges center them- 



Heat Control for Soldering Iron 

Now you can regulate the heat of your 
. electric soldering iron to meet individual 
. N requirements. This heat-control unit pro- 





selves automatically when the head is 
struck with a hammer. It solves a trouble- 
some problem for radio experimenters. 



CBlueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage. 



NEXT MONTH — How to Build a Low- Cost Call System. A small quick-heating 
a.c. unit with an output of 2V2 watts; suitable for operating one or more magnetic 
speakers at remote locations. Handy between house and garage or for general 
paging purposes. Also, construction details for a High-Fidelity Speaker Cabinet 





Novelties 




Each one has some 
useful purpose, is 
fun to make and 
profitable to sell 



A/fADE from inexpensive woods and 
enameled or stained in bright colors, 
these novelties should prove profitable 
sales items. To form the flowers shown 
above, cup-shaped parts are turned in the 
wood lathe, and petals, imitative of many 
varieties, are sawed out of thin stock. 
Curved petals can be shaped from damp 
wood shavings stained to match the natu- 
ral colors. Brads, nails, or tacks make 
realistic stamens, while stems can be made 
of dowel or stiff wire. 

There's plenty of room between the 
scaly sides of the goldfish to hold nickels 
and dimes. Softwood, *4 in. thick, is used 
for the sides, and %-in. stock for the mid- 
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stock, that is, all except 
the hands of the peasant girl which hold 
the candles. These are turned with an 
offset and recessed at the center to hold 
the lower ends of the candles firmly. The 
chef's "hands" are small hooks by means 
of which he patiently holds mixing spoons, 
ladles, saucepans and the like. His nose is 
a round bead. A small screw eye turned 
into the top of his cap provides a means of 
hanging him onto the wall. His white coat 
is kept buttoned with thumbtacks. 

A rare species of cactus which thrives 
on the closet shelf, or in 
any nook or corner, 
makes an excellent hat 
rack and, without any 
damage to the "plant" 
you can also use it as a 




die section, extensions of which 
are shaped to form the tail and fin. 
The fin is whittled to %-in. thickness and 
slots 1 in. long are cut on each side for in- 
serting the coins. The base is sawed and 
sanded from %-in. stock and the fish is fas- 
tened to it with two screws driven up from 
the underside. Only by removing the two 
screws can you reclaim the coins. The sew- 
ing kit is the same type of construction, ex- 
cept that %-in. stock is used for both the 
head and base. A %-in. dowel tapered and 
glued to the face where the nose ought to be, 
holds the thimble and the halves of a round 
cork fishing float glued to the face on each 
side of the nose provide pincushions, the pins 
representing the whiskers. A V4-in. dowel in 
each end of the base holds spools of thread. 

The peasant girl holding the candles and 
the jovial chef are just simple scroll-saw jobs 




POPULAR MECHANICS 



265 



rack for necklaces, bracelets, or even pretzels in the 
proper setting. It's made of wood, of course, the pot 
and base being turned in one piece. The "watch dog" 
is handy for holding your watch in an upright posi- 
tion, making it easy to see the time. The morning- 
glory "blossom" is just another version of the same 
idea. And lastly, the fat pig finds himself growing 
thinner each time you use cord from the ball that 
forms his body. However, there is nothing he can do 
about ft until you 
fit him out with a 
new ball of twine. 
Two round pieces 
of wood make up 
his face, while a 
twisted wire pro- 
vides a tail. 





Too Long Teeth Stop Clocks 

A common cause of pendulum-type 
clocks stopping, is that some teeth 
on the escapement wheel are too 
long. This is due to the long-continued 
striking of the pallet near the ends of 
these teeth, which tends to peen the ends 
of teeth outward until a sharp point pro- 
jects farther than the original one. A 
clock in this condition stops with a jerk, 
and the pallet will be seen to be in con- 
tact with the ends of the wheel teeth. 
To cure the trouble, the teeth are marked 
with a pencil each time the clock stops, 
and these are then smoothed down with 
a very fine file. The file is rocked while 
in use to remove only the extreme end 
of the sharp tip on each tooth. 

— E. T. Gunderson, Humboldt, la. 
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Pivoted "Spikes" Hold Toolbox 
Level on Sloping Roof 




This toolbox rests level on a roof when the pointed 
legs are swung down 

By pivoting a pair of spikes, made from 
small iron rod, to the side of the toolbox, 
it can be set on sloping surfaces. The 
spikes, when not in use, rest out of the 
way on a screw hook driven into the side 
of the box. When swung into position to 
support the box horizontally on a sloping 
surface, they snap into notched metal clips 
which are screwed onto the underside of 
the box at each end. 



Jig Fitted with Friction Catch 
Speeds Production Work 



FRICTION 
CATCH "\ 



When finishing 
duplicate pieces of 
work on a circu- 
lar-saw molding 
cutter, this jig, 
screwed to the mi- 
ter gauge, will en- 
able you to remove 
or insert the work 
rapidly. The jig is 
made of wood as 
shown, and is fit- 
ted with a pointed 
screw at one end 
and a friction catch at the other, which 
serve as centers to support the work. The 
spring-contained catch bears against the 




MOLDING HEAD 



end of the work with sufficient pressure 
to hold it firmly. Aside from saving time, 
the jig is positive, resulting in accurate 
duplication of identical pieces. 



Hinged Boat Seat Is Turned Over 
to Protect Cushion 

Although a lit- 
tle upholstering 
would make the 
rowing seat of 
most boats much 
more comfortable, 
padding of any 
kind is discour- 
aged on account of 
the weather, as the 
rain and sun 
would soon make 

it anything but pleasant to use. However, 
it is practical to use a padded seat if it can 
be turned over when not in use. The seat 
is merely mounted on stringers, or wood 
strips, which are hinged to the side of the 
boat at the forward ends and supported 
by blocks at the other. 




Five-Point Star Drawn Accurately 
with a Compass 




You can draw a perfect five-point star of almost any 
size desired by using this method 

The next time you want to make a five- 
point star, try the following easy method: 
Draw a vertical line on the paper and, be- 
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ginning at the top, make 
five dots on the line, 
spacing them a distance 
equal to about % of the 
dimensions of the star 
desired. Then draw a 
horizontal line at right 
angles to the vertical one, 
crossing it at the inter- 
section of the third dot 
from the top. Now, using 
the next dot below as a 
center for a compass, 
make a circle having a 
radius to intersect the 
dot at the top of the line. 
Next draw the straight 
lines from the intersec- 
tions of the horizontal 
line and edge of the cir- 
cle across the lower dot 
to the lower edge of the 
circle. The star is com- 
pleted by drawing two 
lines from these points to 
the upper dot. 



Sheet- Metal Guard on Outboard Motor 
Shields Against Splashing Water 




This splash shield is bent around the front of an outboard motor and is 
fastened to the cylinder-head bolts 



Paper Bags "Tied" without String 
by Folding Top 

Three folds will close the mouth of a 
paper bag and provide a good grip with- 
out using any string. The first fold is 
made at a 45° angle at one corner, after 
which the other two are made by bending 
down the corner of the bag and turning 
it under the first fold. 




If you have ever been bothered by wa- 
ter splashing up and "drowning" your 
outboard motor, here is a guard that will 
help stop the trouble. Made from a strip 
of galvanized sheet iron 10 in. wide, the 
guard is bent to a half circle and is fas- 
tened to the motor by means of short 
pieces of flat iron riveted to the metal and 
slipped under nuts of the cylinder-head 
bolts. A third piece of flat iron in the 
center of the guard slips under a nut on 
the carburetor. 

— John Thomson, Hollywood, Calif. 



By making the three simple folds shown above, the 
mouth of a paper bag can be closed tightly 



Watermelons "Plugged" Neatly 
with Altered Trowel 

To "plug" wa- 
termelons quickly 
and neatly, just 
take a small hand 
trowel and bend 
the sides down- 
ward at right an- 
gles. Then grind 
the edges of the 
blade sharp, 
bringing them to a 
point at the end. 




Twin -Top Table 




To display your choice pieces of china and 
bric-a-brac, or as a stand for smoking sup- 
plies in the den, this double-deck table is a 
job in woodturning — every part except the 
legs and the handle. Walnut, finished with 
two coats of shellac and then waxed, gives 
a pleasing effect 
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Bucket Tipped by Hook on Rope 
When Bailing Cisterns 



uids, against air or dust. Besides, they are 
easily removed so that little time is wasted 
in giving access to the contents. 




This hook holds bucket horizontal for quick filling, 
after which slackening the rope releases it 

When water is to be bailed from a tank 
or cistern, it will not be necessary to jerk 
the bucket about to fill it if a long hook is 
knotted loosely in the rope at the point 
indicated in the detail. The hook will en- 
gage the bottom rim of the bucket when 
it is lowered to the surface of the water, 
holding it in position to be submerged 
quickly. A slackening of the rope from 
above releases the hook so that the bucket 
can be lifted. 



Sink Stoppers Provide Covers 
for Chemist's Jars 

Instead of em- 
ploying large 
corks or screw 
caps to seal many 
of the jars in his 
laboratory, one 
experimenter uses 
rubber sink stop- 
pers. These are of 
size suitable for 
jars of various 
kinds and are heavy enough to seal ordi- 
nary dry chemicals, as well as "some liq- 




Coat Hanger Suspends Hip Boots 
for Drying Quickly 

Although usually stored right side up 
and folded over, hip boots should be kept 
inverted at full 
length to prevent 
rotting and crack- 
ing of the rubber 
at the fold creases. 
This can be done 
easily by bending 
a wire coat hang- 
er to the shape 
shown so that the 
cross bar will en- 
gage the boot heels. The hanger is 
pended from a hook in a storeroom. 




sus- 



Ventilator for Shop Window 
Made from Curtain Rod 

To allow fresh air to enter a shop or ga- 
rage window in small and easily controlled 
amounts, why not install a three-hole 
sliding ventilator which is cut from two 
pieces of telescoping curtain rod? Punch 
these with corresponding holes and bend 
the narrower one to provide a finger grip 
by which it may be pushed back and forth. 
When the wider section is tacked over a 
slot cut in the window sash, the inside 
piece may be slid back and forth to open 
or close the vent as desired. 




A short piece of flat, telescoping curtain rod is all 
you need to make this window ventilator 




The pack sack is supported 
on a wood frame that you 
can easily "tailor" to suit 
your own individual build 



T TERE'S a pack saddle that can be made to fit just like a 
glove, and it's designed to give an equal distribution of 
weight from the shoulders down. The back, from shoulders to 
hips, carries the load, as you'll see from Figs. 1 and 2, all of 
which means relief from binding and chafing at the shoulders. 
You can walk naturally — no "leaning into the harness" to 
carry a heavy load. 

The frame, a four-piece affair, is made from white ash of the 
general dimensions given in Fig. 5. These can be varied, of 
course. If you cannot get selected white ash for the frame, 
white oak will do. The side pieces of the frame have an 
"S"-shaped curve combined with a slight twist. The exact 
shape of this curve depends on the individual build and can- 
not be given exactly. However, you can get a pattern of your 
own back easily by simply bending a piece of heavy wire to 
fit, allowing about 1 in. clearance over the shoulder blades 
and exaggerating the flare at the hips. Measure the distance 
from the top of the shoulder blades to the belt and cut the side 
pieces about 8 in. longer. Now, using the wire as a pattern, 
you make bending cauls for the side pieces and the cross piece 
at the hip, as in Fig. 4. 

Bend the wood as in Fig. 3, wrapping it in a piece of cloth 
and then pouring water on it in a continuous stream. In a 
short time the wood will be flexible enough to bend readily. 




Vertical members of the 
saddle are curved and joined 
to cross members in such a 
way as to distribute the 
weight of the sack uniformly 
from the shoulders down 
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The top piece should be about 2 in. 
less than the width of the shoulders. 
By laying the pieces together it will 
be seen that each side piece needs to 
be twisted slightly in order to fit the 
curve of the hip piece. This will be 
taken care of when the parts are riv- 
eted together. After bending, give all 
pieces a thorough sanding and apply a 
coat of shellac or linseed oil. Follow this 
with spar varnish, and rub smooth with 
fine steel wool. Now assemble the parts 
with copper rivets. The tops of the side 
pieces are separated about 4 or 5 in., the 
shoulder piece being fastened on about 2 
in. below the top ends. The side pieces are 
then steamed lightly and riveted to the hip 
piece, which must be placed low enough 
to be tipped downward by the flare of the 
side pieces. The position is important as 
it is this piece that effects an equal dis- 



tribution of the weight. The 
illustrations show very 
clearly the method of at- 
taching the straps. In carry- 
ing very heavy loads it will 
probably be necessary to 
tighten the straps a trifle 
more than ordinary. 

One of the best features of 
the framed pack is that most 
any kind of a sack can be 
lashed to it. The sack shown is one that 
has been found practical for average use. 
The bottom is about 6 by 16 in. but the 
sack is cut so that the top is 16 in. square. 
A drawstring threaded through grommets 
closes the top of the sack. The back is 
made of one piece and has a large pocket 
with flap, while the front, sides, and bot- 
tom are cut from one piece and sewed to 
the back. For fastening to the frame, loops 
of webbing are sewed to the sack and 
these are in turn lashed to the frame by 
thongs. All leather parts should be soft- 
ened with neat's-foot oil. 
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Bottle Stopper Locks with Key 

Bottles of poison, acids, corrosive liq- 
uids, etc., can be locked safely with this 
stopper so that the contents will not be 

accidentally used 
by children or 
adults. Just take a 
combination rub- 
ber and metal 
stopper of the 
M U plunger type, 

H which is often 

used in opened 
bottles of carbon- 
ated beverages, 
and slip a tiny butt hinge under the head 
of the plunger, first drilling holes in the 
hinge for the shackle of a small padlock. 



Try Square Serves as Miter-Box 
Stop to Cut Sharp Angles 



This Folding Coat Rack Hangs 
from Picture Molding 

Folded flat into little space, a number 
of these coat racks may be kept on hand 
either in homes or offices to accommodate 
garments of social gatherings or business 
meetings. Salesmen and tourists who trav- 
el "heavy" will find it convenient to carry 
a couple in their trunks. The rack can be 
hung from any picture molding. For use 
on average walls, it should be from 2 ft. to 
2Vz ft. long, with an arm 1 ft. long. 





By using a try square to aline work at right angles 
to a miter box, cuts of almost any angle are made 

When it is necessary to cut work in a 
miter box at a greater angle than 45°, the 
following method will be helpful. Place 
the work in the box at right angles to the 
bed and hold it in alinement with the aid 
of a try square as shown. With the work 
held in this way, the saw can be swung to 
cut almost any desired angle. 

— Wayne C. Leckey, Aurora, 111. 



A few of these racks kept on hand will accommo- 
date many garments at large gatherings 



Flame Shield for Bunsen Burner 
Made from Flowerpot 

I have found that a medium-size flower- 
pot provides a dandy flame shield for a 
bunsen burner in 
my chemical lab- 
oratory. Besides 
protecting the 
flame against 
drafts, the pot af- 
fords a rigid and 
convenient sup- 
port for dishes, 
crucibles, trian- 
gles, etc. The bot- 
tom of the pot, which is turned upside 
down over the burner, is removed and a 
notch is cut in the rim of the top to strad- 
dle the burner hose. — Geo. Vias, Chicago. 
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/^VER two hundred million dollars of 
damage to clothing, bedding, carpets 
and furniture, is the annual moth toll. Of 
the three common kinds of moths gener- 
ally seen, the most harmful one is the 
webbing clothes moth — a little buff-col- 
ored one having a wingspread of about % 
inch. It is not attracted to light like the 
others but flits around in the darker parts 
of the room, just beyond the range of lamp 
illumination. 

In houses kept scrupulously clean, there 
are still numerous places where moths can 



conceal themselves and live for several 
months. They readily get in tiny floor 
cracks, under and behind baseboards and 
similar places where they can feed on lint 
and hair from pet animals. Later, while 
you're sleeping perhaps, they will find 
their way into clothes or upholstered fur- 
niture where considerable damage may be 
done before it is detected. An adult moth 
at the flying stage is practically harmless 
and rarely lives longer than a month. But 
the eggs — averaging about 100 per moth — 
are laid right in the folds of a fine woolen 
dress, suit or other material (See Fig. 2) 
and these hatch into tiny worms or larvae, 
which do the damage. Larvae feed upon 
wool, hair, fur, feathers and materials 
manufactured from them until they are 
large enough to form cocoons, from which 
more moths emerge. So every moth killed 
helps to reduce infestation. 

The best method of preventing the 
hatching of eggs is to brush thoroughly, 
air and sun at monthly intervals, all arti- 
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cles that are subject to attack, as in Fig. 1. 
Fortunately the eggs are extremely fragile 
and that's why a thorough brushing and 
rubbing will generally destroy them. This 
is also the reason why clothing that is 
worn frequently is not infested. The 
brushing of articles should be thorough, 
especially at the seams and folds and 
places subject to perspiration. Dry-clean- 
ing and washing garments and blankets 
thoroughly will remove all traces of moth 
eggs and larvae, except the tell-tale holes 
in case damage has been done. 

For garments that are to be stored away 
for a season, something more than brush- 
ing is required to be reasonably safe. 
Should any of the tiny eggs remain un- 
destroyed, damage may result. There are 
three common and inexpensive materials 
on the market, available to everybody and 
any one of these, under proper con- 
ditions, will destroy moths in any of 
the stages. They are naphthalene 
flakes or balls, (moth balls) para- 
dichlorobenzene flakes and gum- 
camphor chips. Paradichlorobenzene 
has a more pleasing odor and is less persistent than 
naphthalene so that traces of it are soon gone. Its 
cost is a little more than that of naphthalene. The 
odor of none of these preparations is a deterrent to 
moths, as commonly believed, but the fumes which 
are slowly given off, will, in sufficient concentra- 
tion, destroy them. A quantity of about 1 lb. of any 
of the materials referred to must be used for each 
6 to 8 cu. ft. of space, which must be sealed to pre- 
vent the escape of the fumes. However, protection 
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PAD DIPPED IN 
CARBON TETRACHLORIDE 



"trnznt 
clcazt 




According to the U. S. Department of Ag- 
riculture, (Farmers' Bulletin No. 1353) 
such bags are just as effective as ordinary 
bags made of plain paper, but only if prop- 
erly sealed. The value of any bag as pro- 
tection against moth infestation ceases as 
soon as it is torn, even slightly, or if it is 
left unsealed. For sealing, 
gummed tape is best. 

Cedar chests are only effec- 
tive when they are tight and 
contain volatile oil in the heart- 
^ wood, the fumes 
of which destroy 
moths in all 
stages. The cedar 
should be at least 
% in. thick. Thin 
linings such as 
are sometimes 
used in chests 
and closets, and 



THEN FOLDED IN CLOTH AND 
HUNG IN CLOTHES CLOSET 



is assured only as long as the preparation 
emits fumes, unless the container is sealed 
tightly so moths cannot get inside. Small 
articles, such as fur-lined gloves, caps, 
etc., may be stored conveniently in glass 
or metal containers as suggested in Fig. 10. 
For larger garments heavy paper bags 
which are completely sealed with gummed 
tape generally prevent the entrance of 
egg-laying moths and retain the fumes for 
a time. Wrapping with heavy paper, tak- 
ing care to fold and seal all edges, is 
equally valuable. The beliefs that news- 
papers have special virtue because of the 
ink and that tobacco keeps moths away, 
are apparently unfounded. Clothing stored 
in a closet may be protected by partition- 
ing the closet, as in Fig. 6, and sealing all 
crevices and cracks in the wall, baseboard 
and floor with plastic wood putty. Before 
sealing garments in the closet, as in Fig. 9, 
they should be brushed thoroughly and 
hung in the sun. As an added precaution, 
a pad soaked in carbon tetrachloride, as 
shown in Figs. 7 and 8, should be hung at 
the top of the storage compartment. The 
fumes of this chemical are heavier than 
air and therefore settle to the bottom. 

"Mothproof" paper bags of various types, 
which are on the market, are often im- 
pregnated with tar or pine and cedar oils. 
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__cer stock, loses its strength in 
time, so that the chest is no better than a^d \ 
tight box. Any tight chest can be made 
mothproof by cementing a strip of sponge 
rubber around the top, under the lid, as 
shown in Fig. 14, and applying some meth- 
od to hold the lid down tight. Garments 
or bedding placed in the chest should be 
packed with flakes as an added precau- 
tion. As both naphthalene and paradichlo- 
robenzene discolor some fabrics, if placed 
directly on them, the flakes or balls should 
be wrapped loosely in tissue paper before 
folding into garments. Fig. 14 also shows 
a practical method for partitioning off a 
chest so that certain articles, which may 
be required, can be removed without ex- 
posing the balance of the contents. 

If rugs or upholstered furniture have 
become infested, moths, eggs and larvae 
must be eliminated completely to 
prevent further damage. Rugs in 
daily use are seldom attacked but 
when the room is undisturbed for 
several weeks, damage 
may be done. Should 
this happen, send the 
rugs to a professional 
cleaner at once or give 
them the treatment 
suggested in Figs. 3, 4 
and 5. Upholstered 
furniture usually be- 
comes infested from 
within so you may be 
unaware of it until 
some damage is evi- 
dent. The space around 
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the springs makes an 
ideal place where the 
moths may live for 
many generations 
without leaving the ar- 
ticle. If fumes from 
some of the flakes can 
be confined inside of a 
piece of furniture for 
several hours, by cov- 
ering it with blankets 
or a rubberized cover 
as shown in Fig. 11, all 
stages of the moth will 
be killed. To accom- 
plish this the flakes must be scattered lib- 
erally throughout the interior, as shown 
in Fig. 13, as well as in all external folds. 
Spraying with some fluoride, or cinchona 
alkaloid solution, is also effective provided 
the fabric is thoroughly saturated with the 
solution so that the fibers will be impreg- 
nated. This can be accomplished with a 
power sprayer but hand sprayers are of 
doubtful value. In using any spray, make 
sure that it will not stain the particular 
fabric to be treated. The solution suggest- 
ed in Fig. 12 is effective, non-inflammable, 
but as it is slightly toxic, be sure to pro- 
vide sufficient ventilation. 
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'Standpip? Pressure Steamer 
Handles Wood Strips Quickly 




A simple steamer that will soften light strips of wood in JO to 20 min. 
so that they can be bent 



late, 1 oz., in "water, 20 oz. 
After the prints have 
been washed for about 
three-quarters of the 
washing time, remove 
them from the water and 
soak them in this solution 
for about 5 min. or long- 
er if the stain is bad. 
Then finish by washing 
about a half hour, and 
drying in the usual man- 
ner. This solution will 
not remove stains caused 
by contamination or ex- 
hausted solutions. After 
repeated use, the solution 
sludges and turns yellow. 
However, this condition 
appears to have no effect 
on its action. I have used 
2 gal. to treat the equiv- 
alent of one thousand 8 
by 10-in. prints, and its 
action is still as rapid as 
when mixed. — Melvin 
Kennard, Gasport, N. Y. 



Having need of a steamer for light 
wood-bending jobs, I made the one shown 
which takes flat strips up to 1% in. wide 
and 3 ft. long. The steamer consists of a 
length of l^-in. pipe capped at both ends 
and supported by a flat-iron stand. The 
upper cap is drilled for a cork, which 
serves as a safety valve against too high a 
steam pressure. In use, the pipe is filled 
with water to a depth of about 15 in., the 
wood strips inserted and a blowtorch flame 
directed against it as indicated. Most wood 
strips will be sufficiently pliable for bend- 
ing in 10 to 20 min. When bending small 
strips, they can be held in position on an 
improvised form, set in the stove oven 
and dried in almost the same time, thus 
speeding up the job considerably. 

— Dale R. Van Horn, Lincoln, Nebr. 



Removing Stain from Photo Prints 

Amateur photographers who do not have 
running water for washing prints often 
find a slight yellow stain on their dried 
prints. A cure for this staining — when 
caused by an organic condition of the 
wash water — is to dissolve potassium oxa- 



Pail and Rope Stabilize Canoe 
for Fisherman to Cast 

By suspending an open pail with ropes 
under the center of a canoe it may be bal- 
anced safely against tipping when the oc- 




Tendency of a light canoe to roll when casting is 
greatly reduced by this stabilizer 



cupant moves quickly to cast or reel his 
line. Just run the rope through the bail, 
tie the ends together and then slip it over 
one end of the canoe. 
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BALL BEARING 



Using parts of a tricycle, an old coaster wagon 
and some thin plywood or hard-pressed board, 
you can build this sidewalk locomotive at very 
little cost, and when finished in a glossy black 
lacquer with red trim and brass bands, it will 
be the envy of all your friends. White pine or 
other light wood is used for the framework, 
which is covered with panels cut as shown in 
the squared detail. The original ball bearings 
for the drive wheel are removed from the tri- 
cycle and are installed on the ends of iron 
bars. Dry cells, a bicycle lamp and a bell add 
to the completeness of the little mogul. The 
saddle should be set up on a block 
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Bicycle Locked Against House 
with Iron-Rod Holder 




Once dry, considerable water action is re- 
quired to remove much of the bait. Be- 
fore putting it away, the sponge should be 
washed out and then dipped in a strong 
brine solution. 



Simple holder keeps bicycle against building and 
permits locking to discourage theft 

To hold his bicycle upright against the 
side of a house, and also to provide a 
means of locking it, one boy used the sim- 
ple holder shown. It is made from a length 
of steel rod bent to a U-shape with opened 
eyes formed on the ends to be closed over 
screw eyes driven into the side of the 
house. The closed end of the holder is 
bent to fit over the bicycle frame so a short 
chain and padlock can be used. 



Slits in Threaded Part of Bolt 
Clean Nut Threads 

If the nut on a 
bolt is too tight 
because of dirt in 
the threads, and 
there is no tap 
available, file slits 
in the threaded 
portion of the bolt. 
The edges of the 
slits will tend to 
clean the nut threads as it is driven onto 
the bolt. The same idea can be carried 
out to clean bolt threads by filing slits in 
the threads of a nut. 




Sponge-Rubber Bait for Catfish M^zSS^SMf J 



Anglers who know the lure of chicken 
blood for catfish and bullheads, but have 
difficulty in keeping the bait on a hook, 

will find this idea 
an improvement. 
Cut a small piece 
of sponge rubber, 
the size depend- 
ing upon the hook 
to be used. Run 
the hook through 
most of the rub- 
ber and tie the 
upper tip to the shank of the hook with 
silk thread. Several hooks are prepared in 
this manner and each provided with a 2 
or 3-ft. length of line. Each bit of rubber 
is then immersed in the blood and worked 
with a stick until the rubber is filled, after 
which the hooks are laid in the sun to dry. 




Opening in Garbage-Can Lid 
Admits Light Refuse 

Instead of re- 
moving the lid 
from your garbage 
can every time 
you want to drop 
in a little rubbish, 
cut a round open- 
ing 5 or 6 in. in 
diameter in the lid 
as shown, and hinge a metal flap to cover 
it. Use a spring hinge so that the flap will 
stay closed, and fasten the hinge on the 
underside of the lid with small stove bolts. 




Key-Operated Faucet Opened 
with Clothespin 

If you happen to 
lose or misplace 
the key to a water 
faucet, try using a 
clothespin to open 
or close it. If the 
faucet valve does 
not operate too 

hard, the pin will usually do the trick. 
Just push the legs of the pin over the 
squared shoulder of the valve and twist it. 
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B>' Floyd M. Mix 

rpHIS 32-in. motorboat, designed by F. E. 
1 Ludolph, of Chicago, is powered by a 
22-oz. midget gas engine that develops ap- 
proximately % hp. at 5,000 r.p.m., and 
. drives the boat on a circular course at a 
speed of 30 to 35 m.p.h. The job of build- 
ing the boat is not difficult, and by starting 
now, you can get one finished in plenty of 
time to use this summer, and compete in 
the National races this fall. 

Assuming that all of the items specified 
in the material list at the end of this arti- 
cle are at hand, let's get right into the 
constructional details. The frames dimen- 
sioned on print No. 965 are made from 
birch plywood, Nos. 1, 3, 5 and transom 
from %-in. stock and Nos. 2 and 6 from 
%-in. stock. To obtain full-size patterns 
of the frames, rule sheets of kraft paper 
into 1-in. squares, then sketch the pat- 
terns of the half frames given in the small 
squares into the large ones freehand. Fold 
the paper along the center line with the 
pattern on the outside and cut along this 
line with a pair of scissors to make both 
sides symmetrical. Then you fasten the 
patterns on the plywood, using rubber ce- 



ment, and scroll-saw the frames to shape, 
Fig. 7. Cut the nose block from a piece of 
birch or white pine 2 by 3 by 6 in. in size. 
Carve the block to approximate shape and 
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rabbet it Va in. as indicated. Also, rabbet 
frames 2 and 4 as shown in the end view 
of these pieces. 

The framework, Fig. 10, is assembled on 
a building board or form, the upper side 
of which is cut to the contour indicated in 
Fig. 4. Aside from temporary nailing re- 
quired to fasten the frame pieces to the 
form, all parts of the model are fastened in 
place with flat-head brass screws and wa- 
terproof casein or marine glue. Also, all of 
the wood surface must be shellacked and 
given a couple coats of marine paint of the 
desired shade to protect it from the mois- 



ture. Naturally this must be done as the 
work progresses otherwise part of the in- 
ner works would be inaccessible. 

Now to get started with the assembling: 
The keel is fastened to the nose block and 
then to the building form as shown in 
Fig. 5. The frames are placed in their re- 
spective positions as indicated in the half- 
breadth plan, print No. 965, and toenailed 
in place with 1-in. wire brads. Both chine 
and deck beams are % in. square, being 
ripped from a piece of clear white pine 
about 36 in. long. These pieces are heated 
thoroughly over a gas burner so they will 
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bend without breaking, then fastened to 
the frames with glue and No. 4 f. h. brass 
screws, % in. long. The heads are coun- 
tersunk to allow for evening up the frames 
in preparation for the planking. All plank- 
ing is Vs-in. birch plywood, and it is glued 
and screwed to the frame pieces with No. 0. 
%-in. f. h. brass screws. To avoid waste 
of material and to aid in getting the ply- 
wood shaped properly, it is a good idea to 
make up cardboard patterns of the vari- 
ous pieces required. Where necessary, the 




frames are dressed down with a rasp to 
insure a good fit at all joints. After all 
the frames have been attached, the side 
planks are put on. Contacting surfaces are 
smeared with glue and C-clamps used to 
hold the wood in place until the screws 
are driven in. About four screws, stag- 
gered to prevent splitting, will be required 
for each frame piece. After both side 
planks are in place, the model is removed 
from the form and the keel is fastened to 
frames 1, 2, 3, and 4. Fig. 6 shows details 



on the bottom planking. By sponging the 
pieces with warm water, they can be bent 
readily to the contour of the framework. 

Now build a cradle for the model from 
%-in. plywood, as shown in Fig. 18. The 
motor base, Fig. 9, and the drive-shaft sup- 
port just ahead of frame No. 4, come next. 
A battery compartment, which accommo- 
dates the four flashlight cells required to 
operate the engine, is illustrated in Fig. 16. 
When the battery compartment is in place 
and a cover made for it, as dimensioned in 
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As soon as all of the drive-shaft mech- 
anism is lined up, you can go ahead with 
the deck planking, Fig. 11. Start with the 
forward deck, covering it with V^-in. 
strips of Vs-in. plywood. Put on the mid- 
dle plank first, then gradually work to- 
ward the sides. The aft deck is covered 
with a piece of the same material, open- 
ings being cut in it as shown in Fig. 13. 
On print No. 967, Fig. 12, you will find 
dimensions for the windshield and mold- 
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Fig. 14, you can go ahead with the prelim- 
inary wiring, using small staples to an- 
chor the wires to the side of one of the 
deck beams. Notch the top edge of the 
frames where necessary. Be sure the wires 
are left long enough to make all the nec- 
essary connections after the engine has 
been installed and the top decking applied. 
Refer to Figs. 8, 17, 19 and 20 for data on 
the drive-shaft and propeller installation. 
To provide a thrust bearing for the pro- 
peller shaft, slip a %-in. length of %-in. 
brass tubing over it and solder it in place 
just back of the bearing. 



ing to which it is attached. With the wind- 
shield on, the main construction is fin- 
ished, but there's still several odd jobs to 
clear up. A radio plug must be installed 
in the forward deck, Fig. 1, so you can use 
an auxiliary battery for starting, and a 
switch, detailed in Fig. 16, mounted on the 
aft deck, to stop the engine at the close of 
a race. Then there's the chain plate, Figs. 
3 and 15, and the installation of the motor, 
Fig. 2, radiator, and 1%-in. propeller. For 
the outside finish on the boat use a coat 
of thin shellac, and a couple coats of ma- 
rine paint of the desired shade, sanding 
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lightly between coats. When ready for a 
trial run, the model is placed on the cradle 
and the engine started by twisting the 
propeller as in Fig. 21. Speed is controlled 
by adjusting the carburetor needle valve, 
spark and choke valve before placing the 
model in the water. A tank of fuel will 
run the motor from 15 to 20 min. 

For a circular race course the boat is at- 
tached to a 50-ft. line which pivots on a 
pole not over 4 ft. above the water level. 
The model making the best time in a race 
of not less than three consecutive circular 
laps is considered the winner. 




MATERIAL LIST 

I pe. %x24x36-in. birch plywood — frames 

I pc. 3 4Xl2xl2-in. birch plywood — frames 

I pc. 3 aX 18x24- in. birch plywood— cradle, battery box 

I pc. 2x3x4-in. birch — nose block 

1 pc. 3 / 8 x3x36-in. white pine— chines, deck beams 

2 pc. '/sx24x36-in. birch plywood — planking, windshield 
I pc. 2x4xl2-in. white pine — motor base, miscellaneous 
I pc. brass angle 3 ,aX%x6 3 A in. — chain plate 

I pc. 3/IG-in. steel rod approx. 20 in. long — drive shaft 
V't lbs. No. 0. f. h. brass screws Va in. long 
Universal joint, prop strut, stuffing box. shaft bearing, 
propeller 

Marine glue, several sizes of wire brads and screws 
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Pivoted Armrest Relieves Strain 
When Lettering Show Cards 




When producing show cards in quantities this arm- 
rest will relieve muscle strain considerably 

An armrest for show card writers, that 
relieves muscle strain when producing 
cards in quantities, can be made easily 
from two pieces of wood as indicated. The 
rest pivots on a supporting cleat so that 
the arm can move back and forth. 



Plant Retractor for Aquariums 

Surface plants 
and other floating 
vegetation, which 
often interfere 
with the proper 
feeding and rear- 
ing of pond and 
aquarium fish, 
may be confined 
to any desired area 
by using a light 
woven cord, sup- 
ported at intervals 
of about 14 to 18 
in. by small wood- 
en or cork floats. 
This method of 
segregating the plants in one section does 
not cause any interference with the feed- 
ing or breeding habits, and can in no way 
injure the most delicate plant or fish. The 
line can be fastened by means of wire or 
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small hooks imbedded in the walls of the 
tank. Some may prefer to paint the floats 
to harmonize with the scheme of the plant 
life of their pond. 

— W. J. Schroll, Garwood, N. J. 



Emergency Setter for Rivets 

If you have a 
repair job that re- 
quires the use of 
tubular rivets and 
there is no tool at 
hand for splitting 
and clinching the 
ends, try using a 
countersink. Just 
set it on the pro- 
jecting ends of the rivets and strike it 
lightly with a hammer. 

— Andrew Vena, New York. 




Whitewashing Porous Surfaces 

Before whitewashing a brick or terra- 
cotta wall or other porous surfaces, wet 
them lightly with water thrown on with a 
brush. This reduces the suction of a too 
dry surface and permits spreading the 
whitewash evenly and thinly, as the water 
in the mixture is not absorbed too rapidly. 
A given quantity of whitewash will also 
cover more surface and require far less 
labor to apply it neatly on a wet wall. If 
the wall is very dry and warm, such as a 
boiler room, it may be necessary to wet it 
generously — possibly with a garden hose. 



Tin Cans Make Handy Bins 
for Nails and Screws 

Small nail and 
screw bins which 
will slip under 
tack or nail heads 
driven into the 
underside of a 
shelf or bench top 
can be made in a 
jiffy from tin cans. 
Just slit the cans 
lengthwise on one side, and bend the sev- 
ered edges outward. Taper the edges to- 
ward the rear end with a pair of tinners' 
snips and solder a handle to the front end. 
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Using the same water over and over again, by means of a small 
centrifugal pump, such as an old auto pump, this garden pool 
and waterfall plan can be applied to the small back yard or ex- 
panded to suit a small estate. Bottom and sides of the pool 
should be of concrete on well-compacted earth and the concrete 
should be reinforced with heavy wire mesh. All piping should be 
concealed and both motor and pump should be housed to protect 
them against the weather. Additional attractiveness is possible 
by building up the banks with layers of limestone 
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Block to Hold Flooring Tight 
While Nailing It to Joists 




With this block, you can drive flooring boards in 
place and hold them for nailing 

Here's a block that not only allows 
warped flooring to be driven into place 
without damage to the tongue or groove, 
but holds it in place while being nailed. A 
4 by 4-in. block is slotted to slide easily 
upon a 2-in. joist, and a 2 by 4-in. block 
is nailed onto this at one end. In use, the 
block is slid against the flooring strip and 
struck with the hammer at the thick end. 
When the flooring is fitted firmly together, 
a light blow with the hammer at the op- 
posite end of the block imparts a twist or 
lock to the device that will prevent the 
board from springing out of place while 
it is being nailed to the joist. 



Bug-Proofing Casement Windows 

Here is an easy 
way to keep in- 
sects from en- 
tering a house 
through the con- 
trol-rod opening 
in the screens of 
casement win- 
dows. Cut a strip 
of copper or gal- 
vanized iron to the 
shape shown, making it sufficiently large 
to overlap the entire opening. Then bend 
over the ears, indicated by the dotted lines, 
and cut another strip to serve as a slide 
between them. Drill a hole through the 




center of the slide to take the control rod 
and mount the assembly in place. 

— K. F. Keith, St. Petersburg, Fla. 



Thumbtacks Kept in "Pocket" 
in Drawing Board 

To avoid pricking his fingers on thumb- 
tacks, when picking them out of a box or 
dish, one artist 
made a pocket 
with a swinging 
bottom at one cor- 
ner of his drawing 
board. The pocket 
is made by boring 
a large hole 
through the board 
with an expansive 
bit and fitting a 
sheet-metal disk 
over the bottom with one small wood 
screw. The disk has a tab extending be- 
yond the edge of the board so that it can 
be pushed over to let the tacks drop out. 




BOTTOM 
VIEW 

SCREW TAB 



Celluloid Shield for Compass Leg 
Protects Drawing Board 

To avoid marring a drawing with per- 
forations made by the leg of a compass, 
use a %-in. clear celluloid disk on which 
to set the leg of the compass. Two lines 

are drawn across 
the disk at right 
angles with their 
intersecting points 
in the center of 
the disk, after 
which a thin coat 
of rubber cement 
about % in. wide 
is applied to the reverse side. This is al- 
lowed to dry thoroughly. In use, the disk 
is placed on the drawing with the cement 
side down and the intersecting point of 
the lines directly over the place where the 
compass leg is to be set. 

— Robt. E. Davy, Represa, Calif. 




CPicture frames should have thumbtacks 
at each lower corner and on the bottom 
edge to hold the picture away from the 
wall. Otherwise a dirty line usually shows 
when a picture is taken down. 
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Plywood Doll Carriage for Winter or Summer 



PIPE 
WE10E0 TO 
SADDLE 
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This carriage will accommodate either a 
baby or large doll. And by increasing the 
dimensions, it can be made for a child up 
to two years of age. Having only two 
wheels, ' it is easy to handle and, as the 
body is almost entirely inclosed, it offers 
good protection against wind and sun. 
The carriage is quickly converted for use 
on snow by replacing the wheels with the 
runners shown 



15" 



Wallboard Supported by Standard While Nailing to Ceiling 



The problem of applying large sheets of 
wallboard to ceilings single-handed is 
solved with this standard, which can be 
adjusted to support the sheet while nail- 
ing it in place. The standard consists of 
three lengths of 1 by 3-in. stock, two of 
which are nailed to a cross of 1 by 3-in. 
stock at the top and telescope over the 
third length which is nailed to a second 
cross to serve as a base. The 1 by 3-in. 
members are slotted lengthwise to take 
bolts with which the adjustment of the 
standard is locked. 



CWhen electric -light switch plates be- 
come dark and discolored, they can be re- 
stored to their original brightness by 
washing them with vinegar, after which 
transparent metal lacquer is applied to 
preserve the finish. Of course, the plates 
must be removed from the wall while this 
is being done. 




The difficult job of holding a sheet of wallboard in 
place on a ceiling is made easy with this standard 



aterial 



By WALTER T. WARDE 



Familiar pieces of household furniture given 
new color and styling by the use of gleaming 
metal, polished wood and brilliant plastics 



r T , HESE variations in fern or flower 
stands, a large one to accommodate 
several plants, and two individual ones, all 
done in modern styling, are interesting 
jobs for the craftsman who likes some- 
thing in metal, wood and plastics com- 
bined. Details on one individual stand are 
given in Figs. 1 and 3, while those con- 
cerning the second one are shown in Fig. 5. 
In both instances you first make the bowl. 
This can be made by two methods. If you 
have metal- spinning equipment the bowl 
can be spun from aluminum sheet thus 
making a very beautiful job; if not, it can 
be made as the one shown in Fig. 3. The 
base of the bowl is turned from a wood 
disk as in the detail, and the outside enam- 
eled black, the upper part being of No. 
20-ga. sheet aluminum rolled to shape and 
screwed in position or held by crimping 
the edges. The top rim of Vs by V4-in. 
aluminum bar is bent to the correct diam- 
eter, enameled black and screwed to the 



top edge of the bowl at the joint and some 
"liquid solder" applied inside the rim to 
hold it in place. The inside of the bowl is 
painted with acid-proof paint. The bend- 
ing of the legs is a simple operation if the 
method shown in Fig. 1 is followed. Don't 
forget to polish before bending. The legs, 
of a 4(i by %-in. rectangular bar, are held 
together at the center column with two 
1-in. rings cut from a 3-in. o.d. tube with 
a .065-in. wall. At the top the legs are 
held in position with a bar of Vs by Vk-in. 
aluminum bent to the required diameter 
and fastened with screws as in Fig. 7. The 
legs are held at the base with a 1 by 3-in. 
disk of wood overlaid on top and edge 
with %2-in. black Bakelite. You will find 
that casein glue is quite effective to hold 
the Bakelite provided the surface of the 
latter is roughened. 

The procedure for the second individual 
stand is much the same. Start with the 
bowl, cutting the base from wood and 
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with No. 20-ga. sheet aluminum, using 
casein glue and one screw in each rim. 
The upper portion of bowl is a sheet of 
the same material bent to the required 
diameter and held in position by screws, 
or by crimping the joint. The upper rim 
is of Mt2-'m. plastic of the same color as 
used on the base, glued to the bowl, or the 
rim may be a Vs by V2-in. rectangular alu- 
minum bar, enameled the same color as 
the base and screwed in position. The in- 
side is painted with acid-proof paint. This 
design differs from the previous one in 
that tubes instead of rectangular bars are 
used for the legs, and there are four legs 
instead of three. The method of bending 
the tubes is shown in Fig. 4 and is de- 
scribed in detail in the last paragraph of 
this article. Inasmuch as the legs take all 
the weight of the bowl, great care should 
be taken to get a firm, tight fit on the 
plugs which are inserted at the top of each 
leg. The base of the stand consists of two 
disks cut from %-in. wood and overlaid 
with Vw-'m. laminated plastic on the top 
and %2-in. plastic on the rim. The legs are 
held in place with screws driven from the 
underside of the base and up into plugs in 
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the legs. The underside 
of the base is covered 
with a piece of felt. The 
band inside the legs is of 
% by %-in. rectangular 
bar bent to the correct 
diameter and screwed to 
each leg. 

Now for the roomy 
stand in which several 
plants or flowers can be 
grouped. This one is rec- 
tangular in shape and its 
dimensions may be va- 
ried somewhat to suit the 
size of a zinc tray, should 
you happen to have one 
from an older type of 
flower stand. Or, perhaps 
you can pick up such a 
tray in a secondhand 
store, although it's really 
not much of a job to 
make one that is water- 
tight, if you are handy at 
metal working. And, in 
case you build the tray 
yourself, follow the di- 
mensions given in Fig. 9. 



Vzx'/Q ALUM. BAR \ 



t 
LAP 
JOINT 
TAPPED 
FOR 
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BASE. TURNED 
TO SHAPE 



Then comes the box. This is made of %- 
in. wood for the sides and bottom, the cor- 
ners of the box being mitered and glued, 
and the bottom rabbeted into the sides. 
Having assembled the box, the wood 
should be stained a suitable color, the 
one shown being finished in walnut stain 
and varnished. The Vz by %-in. strips of 
aluminum that decorate the outside of the 
box are polished and attached with small 
nickel-plated, round-head screws. With 
the aluminum strips in place, the plastic 
overlays are glued to the box. These over- 
lays can be of any color to suit the indi- 
vidual taste as a wide range of color is to 
be had in such laminated plastics. The 
overlays on the box are Vic in. thick. In 
the stand shown in the photograph the 
material for overlays was 
black Bakelite. 

The legs are of %-in. 
o.d. aluminum tubing 
with .065-in. wall. The 
bending process entails 
the plugging of the tubes 
and filling with dry sand 
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WOOD 
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All the metal parts should be buffed carefully and polished before assem- 
bly. In this way you will be able to get a uniform finish on parts that 
become inaccessible as soon as the job is set up 



POPULAR MECHANICS 



293 



to assure a clean bend, the sand being 
emptied from the tube on the completion 
of the bend. The method of bending is 
shown in Fig. 4. Before bending, however, 
all metal pieces should be polished on a 
buffer so that only hand polishing is nec- 
essary after assembly. The joining of the 
legs at the base is accomplished by plug- 
ging and pinning as shown in Fig. 10. The 
ends of the legs which fit against the box 
are very tightly plugged with hardwood, 
as it is this plug which holds the screw 
from the inside of the box and takes most 
of the strain. The crossbars are of % -in. 
o.cL aluminum tubing having a .049-in. 
wall, the ends of these being filed out to 
fit against the legs. Dowel rods % in. thick 



CUT TUBE ON THIS LINE. 
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If you're handy at metal working it's no job at all to make the 
watertight metal tray. It is possible, too, that you could use 
one taken from an old discarded stand 



are inserted into the crossbars to 
take the screws, the dowel rods 
being continuous through the 
length of the tube to tighten up 
snugly with no chance of com- 
ing loose, as might happen in the 
case of a plug. See Fig. 6. With 
the legs and crossbars in posi- 
tion, centers are marked and 
drilled in the box for the screws 
holding the legs, and the box is 
fastened in position. Next, the 
top crossbars are screwed to the 
underside of the box to avoid 
slippage. The last step in the 
building of this stand is the cut- 
ting, staining, varnishing and 
overlaying of the lower shelf. 
The shelf, of %-in. wood, is first 
cut oversize and %-in. holes are 
drilled at the corners to make a 
snug fit against the legs. The 
shelf is then cut to size and fin- 
ished, and the plastic overlay 
glued in place. This overlay is 
of %2-in. plastic. 
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Lighting Plant Cooled by Air 
Piped to Motor 




Motors of electric-lighting plants located in poorly 
ventilated rooms cooled by drawing air from outside 

Here's an efficient method of bringing 
in outside air to cool the motor of an elec- 
tric-lighting plant of the type having a fan 
incorporated in the flywheel. The small 
hood over the head of the motor is lifted 
off and lengths of stovepipe necessary to 
reach to a window or other opening in the 
wall are slipped over the sheet-metal 
sleeve surrounding the cylinder. The fly- 
wheel fan will draw the air down the pipe 
and around the cylinder. 

— G. W. White, Severn Park, Ont., Can. 



Celery Encased in Inner Tube 
Bleaches Uniformly 

For the home 
gardener who 
raises a little cel- 
ery for his own 
use, the method 
shown for bleach- 
ing it will be found 
easier and better 
than the usual one 
of wrapping each 
bunch with paper. 
Lengths of old in- 
ner tube are 
slipped down over the stalks and tied 
around the top with a rubber band or 




BANKED WITH EART 
OR TIED WITH RUBBER BANDS 



banked with dirt. Celery bleached in this 
way is usually crisp and, as the rubber is 
unaffected by moisture, the stalks are not 
stained. — A. H. Waychoff, Tempe, Ariz. 



Toolbox Swings on Rungs 
of Ladder 

Besides having a 
broomstick carry- 
ing handle, this 
toolbox is fitted 
with two large 
screw hooks so 
that it can be hung 
on the rung of a 
ladder where 
small tools will be 
handy to the 
worker. As the ends of the toolbox extend 
above the sides, it always hangs level. 




Play in Shaper Sticker Block 
Avoided by Friction Catch 

To prevent play in the sticker block of 
his shaper, caused by varying thicknesses 
of stock while running several hundred 
feet of screen molding, one craftsman fit- 



SMAPER fence 




Friction catch in shaper sticker block takes up play 
caused by slight variation of thickness in stock 

ted a friction catch in the block as shown. 
This permitted a uniform pressure to be 
exerted against the molding strips, yet al- 
lowed easy passage through the block. 

Wayne C. Leckey, Aurora, 111. 



CKerosene lamp burners can be cleaned 
with wood ashes and water. 
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HEAVY 
SHUT-IRON—* 
PADDLE 



Ideal for the beach concessionaire, or even the 
individual who is near a lake or river, this novel 
craft is propelled by means of pedals and is 
steered by a handlebar attached to the front of 
the seat. Double pontoon construction makes a 
non-sinkable and non-capsizable craft which is 
much lighter than a boat. The passenger can 
exert full strength on the pedals, the paddles of 
which are hinged, and there is not the intermit- 
tent forward motion as in a rowboat. Moreover, 
the passenger faces in the direction of travel. A 
"rumble seat" could easily be added 
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Heavy Barrels Loaded on Truck 
Easy with Parbuckle 



into screw eyes driven into the window- 
frame. The screen may be removed after 
the flowers have grown sufficiently. 




You can roll a heavy barrel into a truck with ease 
by using a parbuckle 

Why strain your body to the limit to 
load a heavy barrel or other cylindrical 
object when you can do the job as indi- 
cated with much less energy than would 
be required to roll or lift it into the truck 
body? Just take a stout rope, double it 
and place the looped end over an anchor 
on the truck floor. Then pass the loose 
ends of the rope under the barrel and roll 
it up the lowered tailgate or an inclined 
platform made for the purpose. 



Detachable Screen Shelters Plants 
in Window Box 



Small flowering 
plants, when first 
set out in a win- 
dow box, need to 
be protected from 
beating rains. To 
do this, fasten a 
narrow strip of 
screen wire over 
a frame of stout 
wire, which is bent 
at the ends to fit 




Auto Casing Protects Wood 

Clamped in Vise 

To avoid vise 
marks on lumber 
when it is gripped 
in a small vise for 
sawing or planing, 
cut a section of old 
auto casing with a 
hack saw and in- 
sert it between the 
vise jaws. 




Paper Holds Beverage Cups Safely 
at Picnic Dinner 

The problem of serving cups or tumblers 
of beverages without danger of spilling 

the contents on a 
picnic lunch cloth 
is solved by cut- 
ting holes in the 
bottom of a paper 
plate to receive 
the containers. 
Cut the holes to 
take the cups and 
tumblers snugly 
and turn the plates upside down before 
inserting them. 




Oilstone Kept in Sliding Shelf 
Is Handy and Safe 

This convenient 
sliding shelf for 
your oilstone not 
only provides a 
place for safe- 
keeping, but is al- 
ways at hand for 
immediate use. To 
make the shelf, 
trace the outline 
of the stone on a 
%-in. block about 

4 in. wide, and cut this out with the coping 
saw. Then nail a thin strip over the bot- 
tom of the opening to hold the stone, and 
slide the assembly under the bench. 
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Glass*Top Table of Iron for Porch or Garden 




LEG FLATTENED 
AND RIVETED 



A striking piece of furniture for use 
either indoors or outdoors, this glass-top 
table, with its delicate scrollwork, is an 
excellent project for the amateur iron- 
worker. Finished in white enamel, it is in 
keeping with the modern trend in graceful 
iron furniture. Construction is simple as 
there are only four curved legs, three iron 
rings and twelve iron scrolls all riveted 
together. The rings can be lapped at the 
joints and riveted, although lap-welded 
joints will look better. The legs should be 
made of %-in. iron rods bent as shown in 
the squared detail, with the upper ends 
flattened and riveted to the table-top rim. 
The scrolls are of lighter iron than the 
rim, and support the glass top, which fits 
just inside, and flush with the rim. About 
Vs in. clearance should be allowed be- 
tween the rim and glass so that contrac- 
tion of the latter in cold weather will not 
cause it to bind and crack. 



For use indoors or outdoors, this table is eas- 
ily made as its construction consists of a sim- 
ple iron-bending job 



A Homemade Boat Anchor 

Cast in a %-gal. pail, this boat anchor 
is made of cement and iron prongs, the 
latter being taken from old ice tongs or 
shaped from flat iron. First prepare the 
pail by inserting a large eye bolt through 
a hole drilled in the bottom. It is best to 
drive a large nut part way on the thread- 
ed end of the bolt 
to be imbedded in 
the cement. Then 
fill the pail with a 
rich mixture of 
cement and sand. 
When this has 
been done, insert 
the prongs, spac- 
ing them evenly 
and setting them 
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£-GAL. O-s 
CAN EYE BOLT 
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CTransparent photographs can be made 
by printing negatives on sensitized Cel- 
lophane. 



an inch or two away from the sides of the 
pail. It is best to bend the upper ends of 
the prongs at right angles before insert- 
ing them into the cement so that they will 
not come out under heavy strain. 

— Bob Poulson, Los Angeles, Calif. 



Co 



Venetian-blind cleaning is easy with this 
brush. It consists of three bottle brushes 
assembled and soldered to a handle. An 
opening in your porch floor to take the 
drop shelf in the detail will keep early- 
delivered milk cool and away from dogs 
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To aid in driving glaziers' points, a square nut is placed on 
the glass with the flat side down. You can "point" a sash 
in a fraction of the usual time, and the points are driven 
uniformly, which is necessary for a good glazing job. At 
the left you have an improvement on the action of a door- 
stop. A rubber wedge is fastened to the door with a screw 
and another screw, driven only part way, acts as a stop 
ufhen the wedge is tilted upward to clear the floor 




Quick -actttiQ 
elect stob~ 



HOME PROBLEMS 
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Readily adjusted to three positions, the hinged mirror 
above is a handy addition to the mirrorless dressing 
table, and it looks well when finished to match the 
furniture on which it sets. Screen frames are made 
exceptionally rigid when tin splines are used in the 
half-lapped corner joints. The splines are shaped as 
shown in the circular inset, and the projecting edges 
am bent in opposite directions. The problem of keep- 
ing a lid on a garbage can is solved by riveting two 
auto-hood clamps to the sides of the can as indi- 
cated at the left 
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Black Disk over Eyeglasses 
to Use Microscope 

US 




Paper disk covering one side of eyeglass frame en- 
ables user of microscope to keep both eyes open 

Persons who find it tiresome to keep one 
eye closed when working with a micro- 
scope for a long period of time, will find 
that a disk of black paper covering one 



lens of their glasses will enable them to 
keep both eyes open. If the microscopist 
does not wear eyeglasses, the lenses can be 
removed from a cheap pair of sun glasses 
and the paper disk cemented over one of 
the frame openings. 



Emergency Paper Perforator 

A hacksaw blade 
with sixteen to 
eighteen teeth per 
inch makes an ex- 
cellent perforator 
for small home 
work. Place the 
teeth along a line 
laid out for the 
perforation and 

tap the back of the blade sharply several 
times. This should be done on a very eas- 
ily penetrated surface, such as linoleum. 




Plenty of Fun at a Safe Speed 




MORE BLUEPRINTS ON 
GOOD SUMMER PROJECTS 

"ROAMER" — 765 to 770: Outboard cabin 
cruiser. 16 ft. long, 66 in. beam. Requires 
outboard motor of 20 to 36 bp. Set of six 
prints $1.00. 

12-FT. ROWBOAT — 707: Flat bottom. Can 
be used with small outboard motor. 25c. 

"ZIP," MODEL RACING YACHT — 880 to 883: 
50 in. long. Four prints $1.00. 

TRELLIS SUGGESTIONS — 639: Six types that 
will help beautify your home. 25c. 

LAWN CHAIR — 529: Plain sawed from %-in. 
stock. Easily made with hand tools. 25c. 

ORNAMENTAL WOOD FENCES — 640: Five 
artistic designs for standard wood stock. 25c. 

VENETIAN BLINDS — 926 and 927: Three 
different styles covered on two prints. 50c. 



This small car, having a 58-in. wheelbase and 
28-in. tread, is very easy to operate and may be 
powered by a l /i to %-/ip. gas engine of the wash- 
ing-machine type. It is equipped with effective 
brakes and pneumatic tires. Plans show three al- 
ternate methods of body construction. Easy to build. 
Our blueprints Nos. 906 to 909 incl. give you all 
the information necessary. This set will be sent 
postpaid on receipt of $1.00. 




LAWN AND GARDEN FURNITURE — 920 to 922: 
Collection of designs for arbor-and-seat combi- 
nations and swings. (3 prints.) 75c. 

METAL WEATHER VANES — 520: Scroll-sawed 
from sheet aluminum. Complete assembly de- 
tails. 25c. 



Any six of these blueprints will be sent postpaid upon receipt of $1.00 

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago 
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Better Photos 



Dime-store aluminum ware 
and music stands used to 
make these photo lamps 



"DUILT at a cost of about three 
dollars each, these two photo 
lamps will help you in getting 
good portraits and close-ups on 
"still" subjects, shot indoors. The 
lamp in Fig. 1 is the diffusing 
type, designed especially to light 
the face of the subject, while the 
lamp shown in Fig. 2 gives indi- 
rect illumination free from "hard 
spots" and "rings." When com- 
pleted, each lamp is mounted on 
a folding music stand to which an 
extra length is added. 

In assembling the diffusing type 
of lamp you get an alu- 
minum drinking cup 3-2 oaaM 



in. in diameter and 3 in. 
deep; a hot-cake cover, 
6% in. in diameter and 
2% in. deep; a metal em- 
broidery hoop 7 in. in di- 
ameter; a telescoping 
curtain rod of which the 
solid rod is about %o in. 
in diameter, and a porce- 
lain socket. The method 
of assembly is shown in 
Fig. 3. Set the hot-cake 
cover on a smooth wood 
surface, find the exact 
center of the inside bot- 
tom and scribe a circle 
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and connect it to the socket, and attach 
the socket inside the cup. Hold the cup 
against the reflector and screw a No. 1 
photoflood lamp into the socket, moving 
the cup until the lamp is located in the 
exact center of the hole in the reflector. 
Then mark the positions for the four 
screws, drill the holes and fasten the cup 
on permanently. The supporting arm to 
hold the diffusing screen is flattened at 
one end as in Fig. 4. Of the two holes that 
remain from the cup handle, the one near- 
est the top of the cup may be used in 
mounting the supporting arm. Then only 
one hole need be drilled in the cup for the 
arm. The other end of the arm is bent to 
form an eye for attachment to the lamp 
standard, and another length of curtain 



NUT SOLDERED 
TO "TUBING 
7'' CURTAIN ROD MACHINE SCREW' 



7" METAL 
EMBROIDERY 
HOOP 




ROLLED EDGE. 
FLATTENED AT 
FOUR POINTS AND 
DRILLED FOR 
MACHINE SCREWS 



2V4 in. in diameter. Cut this out with a 
hammer and a narrow chisel, after which 
you smooth up the ragged edge. Now re- 
move the handle of the drinking cup by 
drilling out the rivets. In line with the 
holes remaining from the cup handle, drill 
a %-in. hole about % in. from the bottom 
of the cup and ream the hole to take a 
rubber "doughnut" bushing. Next, set the 
cup, bottom down, on a smooth surface 
and place the flat-base porcelain socket 
in the exact center. Mark the positions for 
the machine screws to hold it, and drill 
the holes. Then stand the cup, bottom up, 
on a smooth surface and flatten the rolled 
edge at four places for M«-in. screw holes. 
Pass the light cord through the insulator 



rod is soldered onto the supporting arm to 
hold the diffusing screen. The outer frame 
of the embroidery hoop is soldered to a 
1-in. length of tubing, which is drilled and 
has a nut soldered on to take a screw for 
tightening. 

The indirect lamp shown in Figs. 2 and 
5 is of similar construction in that the 
same size of drinking cup is used to house 
the socket. But the reflector is a 10-in. 
mixing bowl and a deflector is suspended 
inside by means of three small coil springs. 
Also, a No. 2 photoflood lamp is used. A 
l'/^-in. circle is cut in the bottom of the 
bowl after which you attach the cup, 
which holds the socket. The supporting 
arm is made and attached and then the de- 
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flector is mounted. This is a 4-in. water 
dipper from which the handle has been 
removed. The rolled edge is divided into 
three equal portions, marked with a pen- 
cil and flattened at the rim for holes to 
which the springs are attached. These are 
Va in. in diameter and 2 in. long. Next, the 
rolled edge of the bowl is divided into 
three equal portions and marked with a 
pencil. To find the positions for the screw 
eyes, you measure 1% in. into the bowl. 
Very small holes are punched so that the 
screw eyes can be driven through the shell 
of the bowl. The ends of the springs are 
fastened to the eyes. Be sure to close the 
loops in the springs so they will not pull 
off. As there are variations in porcelain 
sockets, some will project the lamp farther 
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ALUMINUM 
WATER 
DIPPER, 
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ALUMINUM DRINKING 
CUP, 3"DEEP 3i«, DIA. 
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SLIP-ON 
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into the bowl than others. This will have 
to be taken into consideration before fas- 
tening the screw eyes into the bowl as the 
deflector should be spaced about % in. 
from the lamp. 

Folding music stands make good stand- 
ards for these lamps. The only alteration 
necessary is at the top of the standard. 
The bent portion designed to fit the rack 
is cut off as indicated in detail A of Fig. 6. 
Then a hole is drilled near the top of part 
A and a nut is soldered over the hole to 
take a thumbscrew, which is made by sol- 
dering half of a washer in the slot of a 
machine screw. This detail is shown in- 
correctly as being attached to the curtain- 
rod sleeve B. The sleeve is pushed inside 



of the top section of the music stand, the 
rolled end of the sleeve keeping it from 
sliding down too far. The thumbscrew 
forces the sleeve tightly against the solid 
rod inside of it after the latter has been 
pulled out to the desired height. The up- 
per end of the rod is bent to form an eye 
into which a ^-in. brass machine screw 
is soldered, this fitting the eye on the lamp 
supporting arm. A wing nut holds the two 
securely together after the lamp has been 
adjusted to the angle desired. It is also a 
good idea to provide the feet of the music 
stand with pencil erasers of the slip-on 
type, in order to prevent marring var- 
nished floors and also to make the light 
stand firmly where it is placed. 
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Driving Small Rods with Weight 
to Avoid Buckling 



-IRON 
. WEIGHT 




Driving iron rods into ground with weight on ends 
prevents vibration which causes buckling 

Electric-light line repairmen and tele- 
phone or radio servicemen, who have ex- 
perienced difficulty by having small 
ground rods buckle when driving them, 
can profit by the method used by workmen 
of one electric-power company. These 
workmen found that the buckling was 
caused by vibration set up in the rods 
when struck with the driving sledge, and 
the trouble was eliminated by using a 
weight on the ends of the rods when driv- 
ing them. The weight was merely a piece 
of iron or steel shafting drilled part way 
through to slip over the ends of the rods. 



Gummed-Paper Tape Applied 
with Paintbrush 

When gummed 
paper tape is em- 
ployed in sealing 
large paper car- 
tons, the long 
strips torn from 
the moistener 
usually become 
too dry to adhere 
firmly before they 
are smoothed in place. To eliminate this 
possibility, bend a length of heavy wire to 




a U-shape and screw it to the sides of a 
discarded paintbrush. Strips of tape are 
removed from the roll without moisten- 
ing and applied to the cartons in the fol- 
lowing manner: First dip the brush in 
water to moisten the bristles. Then, in- 
sert the tape through the wire guard, gum 
side up, and draw the brush along the sur- 
face to be sealed so that the brush mois- 
tens the carton and the wire guard pulls 
the tape in place. 



Warning Flag Carried in Pocket 

When working 
on road construc- 
tion projects, 
where a warning 
flag is often need- 
ed, a workman 
carries it in his 
pocket. The flag is 
hemmed at the 

wide edge so that it can be slipped over 
the handle of a pick or sledge and dis- 
played in the manner indicated. 



Large Wheel of Threshing Engine 
Forms Good Watering Tank 

Finding a 6-ft. wheel from a steam 
threshing engine in a junk pile, an Iowa 
farmer converted it into a stock-watering 
tank, which will last for years. The hub 
and spokes were removed from the wheel, 




This old threshing-engine wheel has solved an Iowa 
farmer's watering-tank problem for years to come 

after which the rim was laid on a strong, 
reinforced foundation of concrete. Then a 
rich mixture of cement and sand was ap- 
plied to the foundation surface, both in- 
side and outside the rim to a depth of 2 or 
3 in., to make a watertight bottom for the 
tank. — R. F. Fryklund, Audubon, Iowa. 
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Worker Wears Towel on Arm 

I n shops and 
factories where 
workers must 
handle materials 
which keep their 
hands soiled, the 
problem of wiping 
perspiration from 
their faces on hot 
days is solved by- 
wearing towels on their arms. The towels 
are sewed up in the form of sleeves, which 
are large enough to slip over the hands. 




Electrical Outlet on Lathe 
Is Handy for Attachments 

If you have a metal-working lathe that 
has a forward-reverse switch with the 
line current carried directly to it, it's an 
easy matter to attach an electrical outlet 
at this point for plugging in an extra light, 
tool-post grinder, mica undercutter, etc. 
The outlet is of the double type used in 
house wiring, and is attached to the out- 




An integral part of the lathe, this outlet is handy 
for attaching an extra light, tool-post grinder, etc. 

side of the switch housing with small stove 
bolts. If possible, put the bolt heads inside 
the housing. Run the wires down the side 
of the switch and up through the extra 
wiring hole in the bottom of the housing. 



Special Nozzle to Clean Drums 
in a Factory 




Homemade nozzle directs hot water inside of 
drums to clean them quickly 

In one factory where there were a num- 
ber of drums to clean every day, the job 
was done quickly with the aid of steam, 
hot water and this simple nozzle. The 
nozzle is merely a length of pipe with a 
cap having several small holes drilled in 
it. The nozzle is attached to the hot- 
water line with a length of hose. 

— A. H. Waychoff, Tempe, Ariz. 



Grease-Cup "Wrench" Is Made 
from Rubber Hose 

A short section 
of rubber hose, 
split at one side, 
may be carried 
easily in one's 
pocket for turning 
grease cups on 
any machine. The 
rubber not only 
gives a firmer grip 

for twisting the cup but also protects the 
fingers when a cup is so located that it 
may be too hot to turn with bare hands. 




CPieces of Cellophane cloth of the bas- 
ket-weave pattern hung over photo lights 
make good diffusing screens. 
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PARTI 

"V/FANY rural homes and summer cot- 
tages can be furnished with running 
water from a near-by spring or stream 
even though its daily flow is modest, by 
installing a hydraulic ram. This is a pump 
which takes advantage of a small water 
fall to lift a portion of the water to a con- 
siderable height. Theoretically, a hydrau- 
lic ram should lift one-half of the water 
available twice the height of the fall or 
Vjo of it twenty times the height of 
the fall. But the actual efficiency 
of rams is less and varies consid- 
erably. Fig. 1 shows the working 
parts. Under normal conditions, 
the ram valve is open, thus allow- 
ing water to flow through the ram. 
As water flows, its velocity in- 
creases until the valve is lifted and 
quickly closed. Since water in mo- 
tion possesses energy, a consider- 
able pressure is developed. This 
pressure opens the check valve, 
thus admitting a quantity of water 
to the pressure chamber. When 
enough water has entered to re- 
lieve the excess pressure, the check 
valve automatically closes, thus 
preventing water from flowing 
back. At this instant a small vol- 
ume of air enters through the 



breather hole to replenish the air dis- 
solved and carried away by the water. 
Upon the next stroke of the ram this air 
will be forced into the pressure chamber. 
The addition of water to the pressure 
chamber compresses the air which in turn 
forces water through the delivery pipe to 
the reservoir. When the check valve closes, 
the weight of the ram valve overcomes 
the pressure against it and drops, thus al- 
lowing water to again flow through the 
tail or discharge 
pipe, and so the 
cycle is repeated. 
Where the water 
is to be used for 
drinking it is 
best to obtain it 
from a spring, 
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but if it is to be used for washing, stock 
watering and other purposes, the supply 
can be obtained from a small stream. 
We shall first explain simplified 
iS* methods which will enable anyone to 
determine how much water can be lift- 
ed from a spring to the location where 
it is to be used, and then illustrate 
methods of surveying the spring and 
determining the other necessary values. 




FINDING GALLONS 
PER MINUTE. 
DELIVERED 8Y 
5RRING OR 
SMALL STREAM 



EXAMPLE: 
D=l INCH -THEN 
2.95 PER MIN.PER IN. 
OF WEIR (WJ 

A5 W=I2,THEN 
TOTAL GAL. PER MIN. 
2.95 X 12 = 35.4 
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GALLONS OF WATER FLOWING OVER 

WEIR PER MINUTE ( WEIR 1" WIDE) 
> ■ i ' i i ii i 
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First measure distance D, which is the depth of water flowing over the weir, by the method 
shown in Fig. 3. Locate this value at the left-hand side of the chart, follow across to the 
curve, and then drop down where the amount of water in gallons per minute for each inch 
of weir length is given. Multiplying this number by the length of the weir in inches gives 
the total amount of water passing over the weir per minute 



The spring must be surveyed first to find 
whether it will deliver enough water. To 
do this it is dammed as shown in Fig. 2, so 
that all of the water flows over the edge of 
the board or "weir." The weir must be 
perfectly level and so arranged that no 
water can flow under or around it. The 
flow should be slow and free from turbu- 
lence. The depth of the water flowing 
over it is measured as shown in Fig. 3. 
First drive a stake a couple of feet above 
the weir, the top of both stake and weir 
being level, which can be determined by 
the method shown in detail A. Then the 



distance from the top of the stake to the 
surface of the water is measured as in de- 
tail B. We can now determine the amount 
of water in number of gals, per m-in., by 
referring to Fig. 2. To illustrate the meth- 
od we will assume that the depth of water 
flowing over the weir is one inch. We lo- 
cate one inch on the left-hand side, fol- 
lowing across to where this line meets the 
curve, and drop down to read a trifle be- 
low 3, say 2.95, as the gals, per min. for 
each inch of weir. Next we multiply this 
by the length of the weir which we will 
assume to be 25 in., giving a total of 73.75 
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\ SINK / 

'drain 



ARRANGEMENT OF 
STORAGE TANK AND 
DELIVERY SYSTEM 




Next, it is necessary to determine how 
high the ram will have to pump water to 
fill the supply reservoir, which may be 
located in the attic or other convenient 
piace. Some use an outside tank. Fig. 4 
shows a practical arrangement for the 
water-supply system. The reservoir or 
supply tank should be large enough to 
hold an entire day's supply. With the lo- 
cation of the reservoir tank determined, 
the distance between the top of the tank 
and the ground level beside the house 
should be measured. This is indicated by 
distance T in Fig. 5. Then the vertical 
drop from the ground level to the spring 
must be measured in a series of steps as 
shown in Fig. 5, in order to determine the 
height that the water must be raised. The 
measurements of vertical drop are made 
with the use of a surveyor's level 
and stick. If a surveyor's level is 
not available you can improvise 
something that will work with 
reasonable accuracy from a car- 
penter's level fitted with sights so 
that the line of sight will be par- 
allel to the top of the level. For 
the stick you can use a long pole 
graduated with numbered mark- 
ings spaced 6 in. apart. The upper 
detail of Fig. 6 illustrates how 
level and stick are used, the level 
being mounted on a suitable tri- 
pod which is fitted with a plumb 
bob. Set the stick at location X 
and after adjusting the level sight 



EXAMPLE 
T= 69 FEET 
H|= & \ FEET 
H 2 = ~> \ FEET 
H 3 = 8 FEET 
H4 = 7 FEET 
TOTAL 100 FEET 



gals, per minute. As the flow of springs 
varies with the seasons, it is necessary to 
estimate the minimum flow if this is not 
known. Let us assume that the flow dur- 
ing the dry season is 10 gals, per min. 
This value can, of course, be determined 
during the dry season by the weir method 
as explained. 
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SURVEYORS STICK 

H = VALUE READ 
THROUGH LEVEL 
MINUS HEIGHT 
OF LEVEL ABOVE 
GROUND (L) 

t 

H 



AfViincj icr Acun 





SPRING 

SPRING TAN K^^U& HOUSE (UNDERGROUND) 



• LENGTH EQUAL TO 
TOTAL LIFT HEIGHT 
( SEE. FIG- 5 ) 



FALL SHOULD NOT EXCEED 16 FT. 
AND NOT LESS THAN Z FT. 



HEIGHT OF WATER LIFTED 
FALL 



= LIFT RATIO 

(SHOULD NOT EXCEED I8FT.) 



Besides measuring the vertical drop from the top of the reservoir tank to the spring, the 
additional drop from the spring to the ram, located not over 16 ft. below the spring, should 
be measured in the same way, using the level system shown in the upper details 



over it, noting the height where the line of 
sight crosses the stick. From this height 
you subtract L, which is the distance from 
the level to the ground, and the remainder 
is distance H. Then set the level with the 
plumb bob at point X and repeat the proc- 
ess. In this way distances Hi, H2, Hs and 
H4 of Fig. 5 are measured. Adding all of 
these to distance T gives the height that 
water must be lifted from the spring to 
the top of the tank. It is not necessary that 
the path taken between the house and the 
spring be straight. 

It must then be determined how great 
a fall of water is available for operating 
the ram. To do this, locate a point below 
the level of the spring from which the 
waste water from the ram can easily drain 
away. The straight pipe-line distance be- 
tween the spring and the ram should be 
about the same as the vertical height to 
which the ram must lift the water. To 
continue with the example, we will assume 
that the top of the supply tank was found 



to be 100 ft. from the spring. This means 
that a pipe at least 100 ft. long will have to 
be run from the spring, straight but slop- 
ing downward, to a place below the spring 
where the ram will be located. Having 
determined the ram location, which should 
not be less than 2 ft. nor more than about 
16 ft. below spring level and 100 ft. or 
more from the spring as shown in Fig. 6, 
we are ready to find the fall or head avail- 
able for pumping water. This is the ver- 
tical height of the spring above the ram 
location and is found with a surveyor's 
level and stick as previously explained. 
We will assume our survey shows that the 
total fall (Fig. 6.) is 14 ft. Then from Fig. 
7 it is easy to determine whether a spring 
will pump as much water as is required. 
Assuming that the ram will be located 14 
ft. vertically below the spring, Fig. 6, we 
deduct 2 ft. to allow for frictional loss in 
the drive pipe. This leaves 12 ft., as the 
fall available for pumping water. We will 
also assume that the requirements are 550 
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(7) FINDING SPRING FLOW REQUIRED 
TO OPERATE RAM 






A— -Find vertical height to lift 
water (Call this A) 


A - 100 feet (found by survey- 
ing — (Fig. 5) 


B— Find vertical fall from 
spring to ram 
(Call this B) 


B= 14 feet (found by survey- 
ing— (Fig. 6) 


C — Subtract 2 from B to allow 
(or losses in ram 
(Call the answer C) 


C = 14-2=12 feet 


D — Estimate gallons of water 
prr day required 
(Call this D) 


D= 550 gallons per day 
(estimated) 


E — Add A and B to find total 
lift (Call this sum E) 


E= 100 + 14= 114 feet 


F — Multiply D by E 

(Call this product F) 


F=550X 114= 62,700 foot 
gallons per day 


G — Multiply C by 14.4 and 
this product by efficiency 
■ • of ram (Fig. 9) 
(Call this G) 


Since efficiency = 45% (Fig. 9) 
G = 14.4X 12X45= 7776 


H — Divide F by G to find gal- 
lons per minute required 
of spring 


H= 62.700 + 7776=8 gallons 
per minute required from 


/g\ FINDING GALLONS OF WATER PER DAY 
W AVAILABLE FROM SPRING 


Method 


Example 


1— Multiply 14.4 by gallons per 
minute from spring 
(Call this product I) 


Spring delivers 10 gallons per 
minute and the fall is 14 
feet. Water must be lifted 
100 feet above spring. 
I=14.4X 10=144 


J — Multiply 1 byC (See Fig. 7) 
and by the efficiency ( See 
Fig. 9 forC) 
(Call this product J) 


Since C = 14-2=12 and effi- 
ciency 45% 
J=144XI2X45=77,760 


K — Divide J by E to get gallons 
pumped per day (See Fig. 
7 for E) 


K~ 77.760 + 114=682 gallons 
perday 
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To find the efficiency of a ram, you first 
the lift ratio by dividing the height that water is to 
be lifted above the ram, by the fall from the spring 
to the ram 

gals, of water per day. Referring to Fig. 6, 
we add the lift to the fall and multiply this 
by the number of gals, per day, that is, 
550 multiplied by 114 or 62,700. Next, ac- 
cording to G of Fig. 7, the fall available 
for operating the ram, which is 12 ft., is 
multiplied by 14.4 which equals 172.8. We 
must next determine the efficiency of the 
ram by referring to Fig. 9. To do this we 
divide the height the water is to be lifted 
above the ram, or 114 ft., by the fall from 
the spring to the ram, or 14 ft., to get the 
lift ratio. In this case 114 divided by 14 
equals 8. We locate this at the left side of 
Fig. 9, example A, follow across to the 
curve and down to the bottom and read 
45 per cent as the efficiency. Multiplying 
this by 172.8, as shown in Fig. 7, we get 
7,776 as the answer. The next step is to 
divide the first product, or F, by the sec- 
ond product G, or 62,700 divided by 7,776, 
which equals 8 gals, per min. as the 
amount of water which the spring will 
have to supply in order to furnish the re- 
quired amount of water. 

If the spring supplies 12 gals, of water 
per min. during the dry season, we will be 
safe in installing the ram. But if, after 
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making these determinations, it should be 
found that the spring will not deliver suf- 
ficient water, the next thing to do would 
be to figure how much water could be 
pumped per day during the dry season. 
Fig. 8 illustrates the method of making 
this calculation. Then, after you have 
found that there is sufficient fall available 
to operate a ram, the job of figuring the 
exact size required, and how to install it, 
comes next. This will be thoroughly cov- 
ered in the next installment, which will 
also contain workable methods of making 
parts cheaply from pipe fittings in case 
you prefer to make these parts yourself. 
Hydraulic rams are also manufactured in 
a number of sizes and varieties, and they 
have the advantage over simple homemade 
ones in that they have been developed for 
long service and minimum trouble. 

(To be continued) 



Two Views on One Negative 
Taken with Aid of Mirror 



Greeting Cards Are Displayed 
in Holder of Wire 

To avoid having his stock of sample 
greeting cards thrown about in heaps up- 
on the counter or showcase, one dealer 
holds them in this novel rack. It consists 




*" COILED BRASS WIRE. 




Sample greeting and view cards displayed in coils 
of brass spring are kept in neat order 

merely of a length of coiled brass wire, 
soldered together to form a large hoop. 
The sample cards are inserted between the 
spring coils. Customers seldom fail to re- 
place them after making their selections. 




By reflecting one side of an object in a mirror, you 
can photograph front and back views in one "shot" 

For advertising purposes, where front 
and rear views of an object must be shown 
photographically, both views may be taken 
at once on one negative if a mirror is 
placed behind the object. The camera is 
set so that the front of the object is clear- 
ly shown and also the reflected image of 
the back. A sample of this method is 
shown at the lower left. The finished print 
may have both views or each view can be 
enlarged on a separate print. In studios 
where considerable work of this type is 
done, quite a saving in negative cost can 
be made. — J. Modroch, Detroit, Mich. 



Hack-Saw Blades Are Stored 
in Pipe Nipple 

Instead of keep- 
ing your hack-saw 
blades hanging on 
a nail or lying in a 
drawer, where 
they are likely to 
be scattered 
around, why not 
make this simple holder to store them? It 
is a long pipe nipple fitted with a pipe cap 
at each end. This idea can be applied to 
scroll-saw blades by using a shorter nip- 
ple. — Ralph R. Spain, Festus, Mo. 
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Sturdy Cart for Welding Tanks 
from Pipe and Brake Drums 




This welding-tank cart is an easy job for a mechanic, 
costs practically nothing and rolls easily 

Needing a strong two -wheel cart on 
which to move his welding tanks about 
the shop, a mechanic made a sturdy one 
from pipe and a couple of rear-brake 
drums taken from an old Ford car. The 
drums are mounted on an axle 34 in. long, 
and the frame, which consists of a length 
of pipe bent to a large U-shape, is attached 
to the axle by means of steel brackets 
welded in place, the brackets being just long 
enough to raise the frame above the top of 
the drums. Two or three cross members 
welded to the frame help cradle the tanks, 
which set on a platform made from a wide 
piece of flat iron welded to the ends of the 
frame. Two short lengths of angle iron 
projecting forward from the platform keep 
the cart from tipping when set upright. 



False Pocket Keeps Agent's 
Papers in Order 

Insurance agents 
and salesmen who 
have experienced 
Loss of some of 
their papers, when 
they were re- 
moved from their 
pockets and laid 
aside temporarily, 
will find this false 




pocket handy. It is made to fit inside their 
regular coat pockets where it is held with 
hooks and eyes. All papers and memoran- 
dum books are kept in the false pocket, 
which is removed when a paper is wanted. 



Powdered Rosin in Small Sack 
Handy around Workshop 

An empty tobacco sack containing some 
powdered rosin comes in handy around a 
workshop or in a car. When tool handles 
become slick and hard to hold, rub the lit- 
tle sack of rosin over them. Enough of the 
powder comes through to make the han- 
dles easy to hold to. The steering wheel 
of a car also becomes slick. This can be 
fixed easily with the rosin bag. 

— Fred Cornelius, El Paso, Tex. 



Auto-Casing Shock Absorber 
in Hay Rope 

When a single horse is hitched to the 
carrier rope to lift hay from the load into 
the mow of the barn, the animal frequent- 
ly suffers much discomfort from the jar 
or shock imparted to the harness when the 
pull begins. To avoid this, one farmer 
hitches an old auto casing to the single- 
tree and attaches the carrier rope to this. 
The sudden jerk on the rope is then taken 
up by the elasticity of the tire and the 
horse may begin the pull more naturally 
and easily. 




AUTO CASING 

HAY-CARRIER ROPE. 



Jerking on a horse's shoulders, when starting a load- 
ed hay fork, is avoided with this shock absorber 



HELPS ^MACHINIST 




The hardened jaws of a steadyrest will mar or 
scratch finished work unless they are faced with a 
softer metal. Facings cut from soft copper and 
shaped to fit the point of each jaw as shown above 
will do the trick. Center, a piece of fine emery or 
crocus cloth or even a length of leather belting 
looped over the work and clamped in the steadyrest 
will prevent scratching of such soft metals as brass, 
copper and aluminum. Left, a strip of thin sheet 
copper wound about the end of polished work will 
allow it to be chucked without marring 
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Work Rest on Welding Table 
Saves Time 




Work supported at angle against rod projecting 
from welder's table is easy to get at 

To afford better access to certain types 
of work, one welder supports it at almost 
any angle against an iron rod, which pro- 
jects through the table top. A small hole 
is drilled in the center of the top and the 
rod is inserted through it into the hollow 
table standard, which supports it. When 
not in use, the rod is removed. 



Micrometer Extension for Places 
Hard to Reach 

You will find many jobs on which to 
use this micrometer extension as it per- 
mits work to be "miked" where ordinarily 
the frame of the micrometer would not 
permit its use. The extension consists of 
a body turned and drilled transversely 
through the center to take a sliding collar 
on the outside and a sliding rod on the 
inside. The collar is pinned to the lower 



f — MICROMETER 




SLIDING ROD 
TIGHT COLLAR 



-EQUAL DISTANCE 

SLIDING COLLAR 

WORK 
-BORE OF WORK 




end of the rod, and a slot through the body 
enables this assembly to slide up and 
down. A fixed collar is pinned or sweated 
at the upper end of the body to complete 
the extension. When the distance from the 
top face of the sliding rod to the lower 
face of the fixed collar is one inch, the dis- 
tance between the lower face of the slid- 
ing collar and the top face of the shoulder 
on the body is the same, these distances 
being equal in any position. In use, place 
the extension on the work with the shoul- 
der projecting over the underside of it 
and push the sliding rod down to bring 
the sliding collar into close contact with 
the upper side of the work. Then "mike" 
the distance from the underside of the 
fixed collar to the top surface of the slid- 
ing rod. This distance is equal to the 
thickness of the work. 



Steel Turnbutton Improves Square 
for Marking Boards 

Squaring boards 
and timbers with 
a large, steel 
square is made 
easier if a small 
strip of steel is 
riveted snugly on- 
to the long blade 
of the tool as 
shown. When 
turned to the position indicated, the strip 
will support the square against the edge 
of the board to be marked. 




Tight places that cannot be reached with a microm- 
eter are easily taken care of with this extension 



Show Cards Displayed Neatly 
on Embroidery Hoops 

Jewelers and 
others will find 
that embroidery 
hoops make very 
neat and practical 
holders for display 
cards, either in 
the window or on 
the showcases. 
The hoops support 

the display card and contain the merchan- 
dise upon which it is desired to center the 
attention. The hoops may be used also to 
support the cards in reverse position. 




Co, 



TRAI LER BRAKES 




/^IVEN severe tests for several months 
in the Adirondack country, these 
trailer brakes have proved satisfactory. 
Similar ones can be installed inexpensive- 
ly by anyone. As shown in Fig. 5, vacuum 
in the car motor is utilized to work the 
brakes, and is carried through rubber 
hose, copper tubing and a vacuum valve 
to a vacuum cylinder, which actuates the 
brake-rod or cable assembly. The valve 
and cylinder are the type used to operate 
an automatic clutch of a 1932-33 or '34 
Plymouth car. 

After obtaining the valve and cylinder 
from a junk yard, wash them thoroughly 
with gasoline. You'll notice that there are 
three sets of valves in the assembly, Fig. 4. 
One of these is a pendulum valve, which 
is not used. The other valve is really two 
slide valves in one assembly, which makes 
up the vacuum control. The cap on the 
end of the valves is removed and the valve 
slide with the two keyways is changed as 
shown in Fig. 6, the end of the slots being 
filled with solder or brazed. If you resort 
to soldering, chloride of zinc will have to 
be used in place of regular soldering paste 
or acid. The ends of the keyways and the 
end slot should be filled above the out- 
side surface of the slide and then smoothed 
with a file and emery to a snug, sliding 
fit, after which a by-pass % in. wide is 




CONTROL VALVE 
INSTALLED IN 
THE DRIVER'S 
COMPARTMENT 



cut in the wall separating the keyways. 
In the other end of the slide, two holes 
are drilled to allow air to return to the 
vacuum cylinder and release the brakes 
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after the control arm has been released. 

Before assembling the valve, port No. 1, 
Fig. 4, is carefully drilled and tapped for 
a short length of %-in. pipe threaded at 
one end and fitted with a lock nut. One 
of the copper-tube fittings taken from the 
pendulum valve is screwed into port No. 2. 
A short piece of copper tubing from the 
pendulum valve can be used here for a 
hose connector. Port No. 3 is used to hold 
the mounting stud, which is a short piece 



of 



78 



-in. pipe, threaded on one end to 



screw into the port, and on the other end 
to take two standard nuts. Be sure that 
the slides are returned to their original 
positions. If they are misplaced, the valve 
will not function properly. The inner slide 
should be pushed all the way in to close 
port No. 3. A few drops of oil should be 
put on the slide before replacing it. Also, 



VACUUM HOSE 
TO MAN 1 FOLD 
CONNECTION 



the air hole should be enlarged slightly. 
The altered slide is now pulled out of the 
top as far as possible and a coil compres- 
sion spring, about 2 in long, is placed on it, 
and held slightly compressed with a wash- 
er and a steel pin. The spring closes the 
valve when the control arm is released. 

The control valve was designed for hand 
operation as manual control permits syn- 
chronization of the trailer and car brakes. 
It is also more flexible in operation than a 
valve that works in conjunction with the 
car foot brake; it allows independent ac- 
tion of the car or trailer brakes and auto- 
matically shuts off the vacuum line when 
the brakes are not in use. 

Having altered the valve and provided 
it with a control handle as in Fig. 4, it is 
mounted on the car dash within conven- 
ient reach of the driver, as in Fig. 2, after 




THESE HOLES ALLOW AIR 
TO ENTER AFTER BRAKES 
ARE USED 
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which port No. 2 is connected to the motor 
vacuum supply with a rubber hose. If 
your car has a single intake manifold, you 
first remove it, then drill and tap it as 
near the carburetor as possible for a %-in. 
pipe fitting. Or, you can use a special fit- 
ting under the carburetor as shown in 
Fig. 1. On Ford cars and others having 
dual intake manifold, it is best to use only 
the fitting under the carburetor to get full 
benefit of the vacuum from all cylinders. 
The fitting can be obtained from most 
brake service stations. It's a good idea to 
install a cock in the line here so that the 
entire system can be shut off when the 
trailer is not being used. . 

Now's a good time to test the valve. 
Connect it to the vacuum cylinder with a 
short piece of hose, start the car motor 
and press down on the control arm. If ev- 
erything is functioning properly, the pis- 
ton in the cylinder should draw in sud- 
denly with a powerful pull, in fact 




powerful that you can't hold it with your 
hands. If it does not, check up on your 
fittings. Do not worry about the hissing 
sound when the control valve is released. 
It is merely air returning to the evacuated 
lines and cylinder. 

Next mount the cylinder under the trail- 
er as in Fig. 3, and connect it to the valve, 
using rubber hose and copper tubing 
where indicated. Shellac all the joints 
carefully to avoid leaks. Fig. 7 gives de- 
tails for the cross-rod equalizer, mount- 



ing brackets, etc. Note that the rear end 
of the cylinder is connected to a cross 
member of the trailer body with a rod and 
turnbuckle so that the cylinder can be 
adjusted for stroke. Hook up the brake 
rods or cables to the equalizer and you 
are ready for a try-out. Go out on a road 
where you will not interfere with traffic. 
Adjustments are made by taking up on 
the brake rods the same as is done when 
taking up the rods on mechanical auto 
brakes. 



Cop! 
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Piston Rings Easily Compressed 
with Fine Wire 




In an emergency, a length of wire can be used to 
compress rings to slip a piston into the cylinder 

If you have no piston-ring compressor 
at hand when installing pistons in a mo- 
tor, try using a length of soft, strong wire 
as shown. One end of the wire is fastened 
to one of the cylinder-head stud bolts pro- 
jecting from the top of the motor block, 
after which the wire is given one turn 
around the ring as it rests on top of the 
block. Then merely pulling the wire will 
compress the ring. — W. Hockert, Chicago. 



Die Ornaments for Control Knobs 
of Car Radio and Dash 

If you have a die-shape ornament on 
your gear-shift lever, radio and dash- 
control knobs to match can be made from 
white or colored dice. File or grind one 
corner of each die flat and then drill it to 
fit tightly over the shaft of the control. 



Stud-Bolt Setter Protects Threads 



ADJUSTING SCREW 




FLANGE OR 
CYLINDER HEAD 



An efficient tool 
to remove or drive 
stud bolts is eas- 
ily made from a 
2-in. length of 
hexagon-shaped 
steel. The steel is 
drilled trans- 
versely through 
the center and is 
tapped to screw 
onto the stud bolt. 



In use, one end of the tool is driven onto 
the projecting end of the stud bolt, and an 
adjusting screw, made from a piece of iron 
rod the same size as the stud, and fitted 
with a lock nut, is driven into the other 
end, after which a wrench is used to turn 
out the stud bolt. 



Small Copper Tubing Flared 
with Acorn Nut on Bolt 

Mechanics who 
frequently have to 
flare the end of a 
copper or brass 
tube can make up 
a set of tools to do 
the job from a few 
carriage bolts and 
acorn nuts. Drill 
holes through the 

shoulders of the bolts to take steel 
which serve as handles, and drive the 
tightly on the threaded ends. 




pins, 
nuts 



Truck Tailboard Held Level 
with Sliding Bars 




Heavy iron bars pull out from under truck body to 
support tailboard level with the floor 

Truck drivers who want the tailboards 
held level with the floors of the body, will 
find that a couple of heavy iron bars, 
which slide in brackets under the body, 
will do the trick. The brackets are made 
of heavy flat iron, and the bars are bent 
downward at right angles at the ends, the 
bends at the rear ends serving as stops 
and those at the front as hand grips. 



Vulcanizing Auto Tires 

Heat used in vulcanizing automobile 
tires has a tendency to stiffen the tire and 
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cause a noticeable difference in the riding 
quality of the car. This trouble can be 
overcome to a certain extent by using the 
tire immediately after a repair has been 
completed. The flexing of the rubber will 
soften the repaired spot and tend to pre- 
vent permanent hardening. 



Insulating Horn Wire in Column 
of Steering Gear 




trouble with the 
horn and other 
wires short-cir- 
cuiting where they 
pass through the 
steering column, 
try insulating 



them With "spa- 
ghetti" tubing. This can be obtained at 
almost any radio repair shop. Do not use 
rubber tubing, as oil and grease in the 
column will soon cause it to rot. 

— C. Pettrich, Bronx, New York, N. Y. 



Hole in Side of Pail to Pour 
into Small Opening 

When it is necessary to fill a radiator or 
gas tank with a can or pail, and no funnel 
is available, punch a small hole in the side 
of the pail near the top. Then you can 
pour out the liquid in a small stream 
without spilling. 




It's easy to fill a radiator with a pail if you drill a 
small hole in one side 



This Glare Shield Is Adjusted 
Across Entire Windshield 




When you meet a car with glaring headlights, just 
pull this shield in front of your eyes 



Sliding on two lengths of fine wire 
stretched across the inside of the wind- 
shield, a rectangular piece of colored cel- 
luloid provides the motorist with a glare 
shield that can be moved quickly to any 
position desired. The wires are fastened 
under screw heads holding the corner 
molding on the body posts. Each wire is 
run through two holes drilled in the shield 
as indicated. The shield can be fitted with 
a small drawer pull or knob. 



Cleaning Sleeve Connectors 
of Tail-Lamp Wires 

Here's a tool for cleaning sleeve con- 
nectors used on stop and tail-lamp wires 
of Ford cars, which often become corrod- 
ed or blackened 



inside so that cur- 
rent cannot pass 
freely. The tool is 
nothing more than 
a flat-wire hairpin 
or bobby pin. A 
short section at 
one end is turned 
upward at right 




angles, and i s 

twisted slightly. This causes the flat end 
to cover a wider area when turned inside 
the sleeve. 

— E. T. Gunderson, Jr., Humboldt, la. 
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Hose Cutter "Drills" Holes 
to Attach Heater Fittings 




wood screw is driven part way into the 
end of the broomstick and is "then ground 
to a point to serve as a center or pilot. 
Of course, the diameter of the stick or 
dowel determines the diameter of the hole 
cut.— M. J. Schram, Sayville, L. I., N. Y. 



VISOR 

\ 




You can quickly cut clean holes in radiator hose and 
other rubber accessories with this tool 

For cutting holes in radiator hose and 
other rubber accessories, a tool made from 
a piece of flat steel and screwed to a short 
length of broomstick or a dowel, will save 
time and do a neat job. After grinding one 
end of the blade to a curved cutting edge 
and drilling it for wood screws, a long 



Sun Visor Controls Ventilation 

On hot days 
when a direct draft 
of air is wanted 
while motoring, it 
may be had by 
proper adjustment 
of the inside sun 
visor. In cars with 
windshields that 
open, the visor 

can be swung down so that the air, in- 
stead of sweeping along the ceiling, is di- 
rected downward on the driver. If the car 
is ventilated by pivoting forward halves 
of the windows, the visor can be swung 
around parallel with the side of the win- 
dow opening and adjusted to direct some 
of the air down toward the car floor. 

— C. E. Packer, Chicago. 



The Next Issue 



WEAVING FOR FUN AND PROFIT ON HAND LOOMS 

Fun and spare -time money are yours after a little practice on any one of the 
several kinds of hand looms described in this story. Ranging from a simple 
one made on a board to a fairly elaborate table model, the looms are home- 
made, and you'll be surprised at the weaving speed you can attain. 

ARE YOU AN ADMIRER OF TOOLED LEATHER? 

It's no trick to tool artistic designs in beautifully colored leather pillows, belts, 
purses, etc., once you have learned a few secrets of the process. 

TURNING ALABASTER IN YOUR LATHE 

Beautiful vases, lamps, clock cases, ash trays and other things are turned from 
alabaster in your woodworking lathe with regular turning chisels. 

CAN YOU TAKE SPEED PHOTOS? 

Racing cars, trains and other speed thrillers are easy to photograph if you 
know the tricks and fit your camera with a few inexpensive gadgets. 

"DRY-ICE" CABIN CRUISER 

A 17-in. model propelled over the water by means of gas escaping from an im- 
mersed jet. Gas is generated by Dry Ice melting in its four "boilers." 
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FLOYD STIMSON {above), between puffs of his 
Camel describes a typical parachute jump. "I ease 
out of the cockpit, holding onto the edge as I 
stand on the wing hooking one foot behind a 



strut wire. Then I crouch down and dive over, 
headfirst. I watch out for getting cracked by the 
tail. I crouch down so if the tail should hit me, it 
would only strike my foot. I usually make 2 or 3 





LEARNED TO SWIM in a jungle 
river. Leonard Spence, 5 times U. S. 
breast-stroke champion, smokes 
steadily. "What cigarette?" he says. 
"Camels. After a hard swim, I turn to 
Camels and get a 'lift' in energy." 
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turns. (In the next picture rip cord. It's a sweet feeling when work is no job for a nervous man. 



Floyd has completed a turn 
and straightened up.) When 
I'm facing the sky, I pull the 



she blooms open. It's like having 
a seat in the clouds — with the 
earth rushing up to you." Floyd's 



His cigarette is Camel — has been 
for 10 years. He says: "They don't 
frazzle my nerves." 



Dangerous work — yes — but 
Floyd Stimson has the healthy 
nerves that the job requires! 

HE'S stepped out into empty 
air well over 1000 times — 
yet landed right side up every 
time. "My order is Camels," Floyd 
says. "They're so mild I can smoke 
all I want to, knowingthat Camels 
never frazzle my nerves. It seems 
as though there's no bottom in 
sight when I bail out — and my 
stomach knows it, too," Floyd 
Stimson continues (right). "How- 
ever, a Camel helps me ease off. 
Camels set me right!" 



BENNY GOODMAN 
S WINGS IT EVERY 
TUESDAY NIGHT! 

Tune in! Hear the trio — the 
quartette — and all of Benny's 
boys swing the popular favor- 
ites. Tuesdays-8:30 pm E.S.T. 
(9:30 pm E. D.S.T.), 7:30 pm 
C. S.T., 6:30 pm M. S.T.. 5:30 
pm P.S.T.. over WABC-CBS. 



/HMD/ 



• Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS -Turkish and 
Domestic — than any other 
popular brand 



Copyrlirht. 1937, R.J. Reynold* Tob.Co.. 
Winston-Salem. N. C. 
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Camels never get on your Nerves ! 
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Snapshots 

(Continued from page 245) 




This pair of skaters was snapped by a photographer 
in the audience at an ice carnival 



tures do not lend themselves to angle pho- 
tography, of course. Never get into a rut. 
Just as a good newspaper reporter devel- 
ops a "nose for news," the successful ama- 
teur photographer must develop an "eye 




Stand close to a locomotive and focus on its giant 
wheels for an angle picture giving a sense of power 



for pictures." His eye must tell him which 
subjects make good angle shots, and which 
should be photographed in the conven- 
tional way. It's all in the point of view. 



CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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Torture Chambers 

(Continued from page 191) 

pound safe to see whether the papers in- 
side it will be protected from fire. If the 
safe doesn't explode in the sudden heat, 
they leave it a full hour. Then, red hot, 
they hoist it to the top of a three -story 
tower and dump it into a pile of bricks. 
If that fails to wrench the door open and 
expose the contents to fire, they tip the safe 
over and give it another hour in the fur- 
nace. If the papers are burned, or thermo- 
couples show a temperature inside exceed- 
ing 300 degrees, the safe has "flunked." 

When you step on the starter of your 
automobile, "U.L." is protecting you. In 
factory or laboratory its engineers give a 
terrific drubbing to fuel lines, ignition sys- 
tem and exhaust of every domestic make 
of car. The gasoline line is shaken for 
seventy-two solid hours in a machine vi- 
brating 600 to 1,500 times per minute. An 
explosive mixture is piped into the muf- 
fler and set off by a spark plug, simulating 
a violent backfire. The muffler has to take 
twenty-five terrific wallops and still be 
safe and sound. And if your car doesn't 
burst into flame tomorrow it is partly be- 
cause of the test they give your air 
cleaner. It is only incidentally an air 
cleaner, you know; its real purpose is to - 
prevent a flare-back into the carburetor. 
In the laboratory they pack it with cot- 
ton, and set off a flare-back by means of a 
spark plug in the manifold. If the cotton 
is burned, the air cleaner is not properly 
guarding the carburetor. 

The Underwriters' Laboratories are even 
interested in your safety matches. They 
put a sample match on an anvil and drop 
a metal block like a trip hammer on its 
head. The match must not be ignited by 
shock. Another machine tries to break the 
wooden stem, for safety matches must not 
split when you strike them. A dozen 
matches are placed side by side in a vise 
and lighted; if they sputter or spit flaming 
bits, they go back to the manufacturer 
unapproved. And finally, so that you'll 
feel safe in leaving safety matches on stove 
or radiator, there is a heat ignition test. A 
match and a thermometer are dropped into 
a test tube which is inserted in an oil bath 
and heated until the match ignites. If the 
match flares up below the safe limit of 

(Continued to page 118A) 
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Full-range "miniature" at a 

— remarkably low price 





LENS . • • 4 „ .harp 

second tor o NVOONl . • • fimt y. 

easy, accurate^ 001^* 



YOU GET 16 PICTURES 
ON AN 8-EXPOSURE ROLL 




Kodak Vollenda (lives you 
16 pictures, each 1 3/16 x 
1 9/16 inches, on a roll of 
Kodak Film No. 127: 
Verichrome, 25«; "SS" 
or Panatomlc, 30*. 

Your negatives are 
critically sharp, and ca- 
pable of extreme enlarge- 
ment — especially when 
Kodak Panatomlc Film 
has been used. 



KODAK VOLLENDA in hand, you're 
ready for every picture that 
comes along— off-guard snaps, light- 
ning-fast sport shots, landscapes, 
close-ups, rainy-day pictures, indoor 
snapshots under Photofloods . . . 

Brilliant /.3.5 anastigmat lens; 1/500- 
second Compur-Rapid shutter. Nega- 
tives are sharp, capable of extreme en- 
largement—especially when Kodak 
Panatomic Film is used. 

See Kodak Vollenda at your dealer's. 
Weigh range and refinements against 
price, $44.50— you'll say it's the buy 
among "miniatures" . . . Eastman 
Kodak Company, Rochester, N. Y. 

ONLY EASTMAN MAKES THE KODAK 



DEPTH-OF-FOCUS SCALE (A) Rotating outer 
ring shows sharp-focus range for any stop-and- 
distance combination. FINDER (B) ... Direct- 
view, eye-level type; folds flat when not In use. 





ACTION FRONT 

Actuated by push but- 
ton, automatically 
opens camera, extends 
bellows, erects lens, 
and locks front firmly 
In correct picture- 
making position. 



KODAK VOLL EX II A 
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340 degrees, it's not safe to leave around 
in hot places. To guarantee that your 
kitchen stove is foolproof, they set it 
against a corner built of black pine boards 




This machine "tortures" lamp sockets and switches 
by turning them on and off thousands of times 

which will absorb heat; then they turn on 
all the burners. If those boards warm up 
beyond 194 degrees, the stove is not prop- 
erly insulated and might set the house afire. 

A special torture is reserved for your 
electric refrigerator. After undergoing 
tests for shock and fire hazard, toxicity of 
its refrigerant and safety of its compres- 
sor, it is allowed to rest in a hot chamber 
until the entire box and mechanism have 
reached a temperature of 104 degrees. 
Then the freezer is turned on, putting the 
refrigerator to work at a punishing pace, 
while inspectors watch its reaction. 

Electric current as low as seventy-five 
hundredths of an ampere can kill you. 
The Underwriters' Laboratories play safe. 
They permit no more than one-hundredth 
ampere leakage from any electrical ap- 
pliance. They take your radio, juggle the 
tubes around as you would never think 
of juggling them, give the circuit a 500- 
volt shock and insist that under the very 
worst conditions the radio must not over- 
heat or catch fire, its insulation must be 
adequate and all hazardous current -car- 
drying parts must be inaccessible. If you'd 



rather feel safe from shock in using your 
electric washing machine, see that it has 
the "ILL." tag. Then you will know, too, 
that the wringer is not likely to scalp you 
or crush a hand. The Underwriters re- 
quire automatic release of the wringer 
under pressure. Recently they put a ro- 
tary ironer through its paces and saw it 
perform acceptably until, in a last attempt 
to break it down, they locked the heater 
arm to the roller a few moments with the 
current on. Suddenly the cloth pad burst 
into flame. That ironer went back to the 
factory for some changes. The heater con- 
trol should have prevented any fire. 

So if you're going to leave town and for- 
get that the oil burner and refrigerator 
and kitchen stove and movie projector, the 
toy railroad and electric fan and iron are 
all connected, better make certain they all 
bear the safety label of the Underwriters' 




Ability of "air cleaner" to prevent flames reaching 
carburetor of auto is tested by inducing a backfire 

Laboratories. The safety engineers don't 
recommend that you take those risks. But 
if the household appliances are "U.L." ap- 
proved you know they've been tested un- 
der pretty rough abuse. 



C Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 
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Not a bit of bite in the 
tobacco or the Telescope 
Tin, which gets smaller 
and smaller as you use- 
up the tobacco. No bitten 
fingers as you reach for a 
load, even the last one. 



Smooth as a permit that gives 
you the right. Fragrant, 
friendly, full-bodied tobacco 
that won't bite the tongue — 
in a tin that won't bite the 
fingers. Made by our exclusive 
modern process including pat- 
ent No. 1,770,920. Cool and 
smooth. Smells good. Makes 
your pipe welcome anywhere. 
Tastes good. Your password to 
pleasure! 

Copyright 1937, The American Tobacco Co. 



ALP VH? HALF 

TJve Safie 7>if>e - T(r6cux>o 



FOR PIPE OR CIGARETTE 
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Thrills of the Navy 
Test Pilots 



10^ WORTH OF 
SANI -FLUSH 

WOULD MAKE IT 
SO MUCU COOLER/ 




Then a radiator gets hot you lose power 
and you endanger your motor. Costly re- 
pair bills may result. Don't take a chance. 
Sani-Flush cleans out automobile radiators 
in a few minutes. You can do it yourself! 

Just pour in a little Sani-Flush. (Direc- 
tions on the can.) Run the motor. Drain, 
flush and refill with clean water. Lime and 
scale are carried away. Rust and sediment 
are removed thoroughly. Sani-Flush can- 
not hurt aluminum cylinder heads or motor 
fittings. You'll find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent stores 
— 25 and 10 cent sizes. The Hygienic Prod- 
ucts Company, Canton, Ohio. 

Sam-Hmh 

KEEPS RADIATORS CLEAN 




AIRO MATTRESS 



Supreme Sleeping Comfort f 

At homo or in camp-in ANYWHERE • 
beds and bunks, or on the ground — this famous 
air mattress with the double-tufted cells gives 
comfort supreme. Full resilience without 
spring's. Easy to inflate: lasts for years; mod- 
erately priced. Also air cushions for autos. 
boats, chairs, etc. Catalog- free. TRAIL- 
ER OWNERS: Ask for special booklet 
describing "Dual-AIRO," the marvelous 
new trailer mattress. Don't wait; write 
TODAY. 

K & W RUBBER CORP., Delaware, Ohio 

- — - Dept. PM.81 




(Continued from page 229) 

single-float seaplane is different from a 
big boat and the pilot makes a "stall" 
take-off, pulling the stick back at the right 
moment and bouncing up into the air. An 
inexperienced pilot may try for hours to 
get a flying boat up into the air if the water 
is rough. He has to be told at just which 
angle to cut across the waves in order to 
get off. The big boat pilots haven't any 
convenient wind socks to tell them which 
way the wind is blowing. The smoke from 
a steamer may be a guide and otherwise 
they have to read wind direction by hunt- 
ing for streaks of foam on the surface or 
by watching the spray pulled off wave 
crests. A dead calm in which the water is 
glassy still calls for a "hot" landing that 
takes nearly as much skill as sitting down 
on rough water. The surface looks like a 
mirror to the pilot and he can't tell wheth- 
er he is two or fifty feet in the air. If he 
levels off too soon his bad guess would 
wreck the boat, so he flies downhill as 
slowly as he can with power on until he 
hits. The shape of the hull helps absorb 
the shock. 

In a dead calm, also, a pilot may have a 
hard time getting off again. When the 
water is flat a boat sometimes can't break 
itself loose from the surface. In that case 
the pilot taxis around in fast tight circles 
to stir up the water, then makes a fast 
take-off run across the circles. 

Being a surface craft as well as an air- 
plane, a flying boat gets all sorts of tests 
that no land plane is ever given. When a 
new Douglas flying boat is launched for 
its tests the first routine is to find out how 
it handles on the water. A full crew of 
pilots and engineers climb on board. At 
the controls may be Glen Moser, chief pi- 
lot, and alongside him Al Reid, co-pilot 
and engineer. Mike Hunt and another me- 
chanic stand by in the cabin, while Schuyler 
Kleinhans, project engineer, and several 
observers strap themselves into the seats. 

A good duck should handle just like a 
boat on the surface. First of all Moser 
simply taxis around on the water and 
makes left and right turns across the wind. 
He wants to know how much rudder con- 
trol is needed to swing the boat. Then he 
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tries turns using one engine as well as the 
rudder to turn the plane. From the 'cabin 
windows the engineers watch the wing 
pontoons, which are retractable into the 
wings these days, to find out whether they 
are large enough and strong enough to 
keep a wing from dipping under. 

No airplane has a reverse on it but the 
big boats can sail backward down wind by 
allowing the engines to idle. Another test 
is to turn tail to the breeze and taxi slowly 
down wind. The big control surfaces of 
the tail are apt to catch the wind and make 
the plane yaw around, and the pilot has to 
know how much control is necessary to 
hold a straight course. Next come the 
high-speed taxi tests with the plane 
churning along through the water on its 
step just under fifty miles per hour. No 
turns are made at these high speeds and 
the courses are straight runs into the 
wind and out of it. With unlimited water 
in front of him a pilot can take off with 
the wind behind, something not recom- 
mended for land planes. 

The first few flights are made with no 
other load but the crew, merely to learn 
how the boat handles in the air and to 
check the instruments and controls. Usu- 
ally small details have to be adjusted and 
after that whole groups of tests are made 
while the boat carries increasingly larger 
loads of lead bars. The engineers want to 
know the safe minimum flying speeds for 
all loads, rates of climb and descent, take- 
off time, ceiling and maximum speeds. To 
check and calibrate the air-speed indica- 
tors the pilot races along a speed course 
marked out on the beach with a stop 
watch in his hand to mark his elapsed 
time. With a full load of 28,500 pounds on 
board, one of the new twin-engined 
Douglas boats climbs 600 feet per minute 
and has a high speed of 185 miles per hour. 
Flying boats can lift heavier loads into the 
air then land planes because they have all 
the take-off room in the world. 

Just like other large surface boats, fly- 
ing boats have watertight doors in their 
hulls. On the Douglas the six different 
compartments are sealed with light strong 
doors that can be closed or opened in a 
few seconds. A lightweight collapsible an- 
chor, a bilge pump, life belts, boat hook, 
and signaling flares are included in the 
marine equipment. 



ADVERTISING SECTION 



121A 



State inspections show that: £jg ^ 
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vim SAF£R lighting 




RECENT figures indicate that 
- the nighttime auto acci- 
dent rate is still going up, while 
the daytime rate is going down. 

No wonder . . . when 3 out of 4 
cars need safer lighting! When 
3 out of 4 motorists are not 
getting as good lighting as 
they could get from the amaz- 
ingly precise and efficient 
optical system provided by 
their headlights ! 




J/ pays to look for the 
G-E trade mark when 
you buy auto lamps. 



TAKE THIS EASY STEP 

for safer driving at night 



Drive your car to a G-E 
MAZDA Auto lamp 
dealer and ask him for 
"Safety Lighting Serv- 
ice." This means: 

1. Cleaning lenses and 
reflectors . . . which will 
bring you from 25 to 
150% more light. 

2. Checking and aiming 
headlight beams ... to put 

light on the road where 
you need it. 



3. Replacing blackened 
or burned-out bulbs with 
new G-E MAZDA Auto 
lamps, to give you 
better light for night 
driving. 

Remember, G-E MAZDA 
Auto lamps are ap- 
proved by all car manu- 
facturers and are in 
most new cars when 
you get them. General 
Electric Company,Nela 
Park, Cleveland, Ohio. 



GENERAL ELECTRIC 

MAZDA AUTO LAMPS 
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In sunshine bright. 

When roads are hot. 
Your lubrication's 

On the spot. 
So play it safe . . . 

Be well advised! 
Insist your car 
Be Pennzoil-ized 1 



FREE — Attractive, reflector-type safety sig- 
nal for your carl Just print your name and 
address on a post card and send to Dept. J, 
The Pennzoil Co., Oil City, Pa. 





NEW Light Weight Paint Sprayer— Only $31.15 

U H.P. Motor AC110 Volts. GO Cycles- complete 

Quick, easy way to paint screens, furniture, ra- 
diators, machinery — anything— in homes. Factories, 
Stores, Schools, Hospitals, Office Buildings, etc. 
Small, compact. Carry anywhere. Weight 44 lbs. 
Complete with Spray Gun; 15 ft. Hose. FULLY 
GUARANTEED. Only S3 1 . 1 5 f.o.b. Chicago. $5.00 
Deposit, Balance C.O.D., or see your dealer. Free 
Ideal Pump Co., Dept. P-S, 801 Washington St., Chicago. III. 




I. Photography your bobby? Do you want a 

Kntable«a.y busmeee at borne? Make PHOTO 
LARGEMENTS lor youra.II and otbara. 
Your coat So each and leaa. Th. Ideal Photo 
Enlarcer ta AUTOMATIC- No experience r«- a ^ 
quired. Al.o COPIES r.ny picture. I5.»4 COM- Jfep*^ Ak)V 
PLCTB. Intereatlo. eircular FREE. flrlt 
I DEAL-0. 122 East 25th Street. M.w York C.t, SIZE 



^ New Progress in 
^ 6 Fireproofing 

^ /) (Continued from page 254) 

gas ignition. Several tests are based upon 
the probability of ignition from a given 
heat source within a specified time, or 
upon persistence of flames or glowing of 
the wood after removal from the source of 
heat. Measuring the time required for a 
flame to penetrate a piece of wood has 
been another common test. In other tests 
the height of flame from the burning wood 
is taken as the measure of inflammability. 
Heat insulation, which is closely related 
to flame penetration, is another test. The 
depth of flame penetration in a board and 
the time required for a loaded timber to 
fail when subjected to flame also have 
been used for fireproofing tests. 

All of these tests show differences in 
fire resistance of common wood and fire- 
proofed wood, but because of so many un- 
controlled conditions the tests lack defi- 
nite units of fireproof measure. Lack of 
standard tests has been the greatest bar- 
rier to progress in fire-treating wood. 

Technicians of the U. S. Forest Products 
Laboratory recently developed a test 
which has won the acceptance of the 
American Underwriters' Association and 
fire-department experts throughout the 
nation. It is a simple fire-tube apparatus, 
consisting of an open galvanized-iron tube 
in which a specimen of wood is burned 
while suspended from a balance arm. The 
fire tube is about fifty inches long; the 
wood specimen about forty inches long, 
three-fourths inch wide and three-eighths 
inch thick. A gas flame is applied to the 
lower quarter of the wood specimen for 
four minutes. To the balance arm is at- 
tached a pointer which indicates on a 
scale the percentage loss in weight as the 
burning proceeds. The temperature at the 
top of the tube is measured by a thermo- 
couple type of pyrometer. As the wood is 
decomposed by the flame the coals that 
drop are caught in the bottom of the tube 
and their tendency to continue to glow is 
noted. A burning temperature of about 
1,832 degrees at the base of the tube is ob- 
tained with a bunsen or gas burner, ad- 
justed to give a blue flame about eleven 
inches in height. The wood specimen is 
suspended vertically with its lower end 
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about one inch above the top of the bum- , 
er. A little more than ten inches or one- 
fourth of the wood specimen is subjected 
to temperatures of between 1,700 and 1,850 
degrees and the upper half to tempera- 
tures of 375 to 500 degrees. 

The wood specimen is thus exposed to 
temperatures ranging from those existing 
under severe fire conditions down to the 
approximate ignition temperature of wood. 
Under these conditions untreated wood 
ignites quickly, flames spread along the 
entire length of the stick which loses 
weight rapidly, and temperatures of 1,350 
to 1,500 degrees are built up at the top of 
the tube within three or four minutes. 
But a specimen of fire-treated wood ig- 
nites with great difficulty, if at all, its 
lower end chars slowly, it does not spread 
flame or burn beyond the igniting point 
and causes little increase of temperature 
at the top of the tube. 

The test shows that by means of proper 
impregnation by fire-resistant chemicals 
wood can be used widely in fireproof con- 
struction. The fire-tube test is being sup- 
plemented by fire performance tests upon 
built-up assemblies. For the build-up test 
technicians of the Forest Products Labo- 
ratory have developed iron-inclosed air- 
ventilated gas burners equipped with 
thermocouples placed at intervals of six 
inches to three feet throughout the struc- 
ture being tested. An entire door, window 
sill, or wall or floor panel is placed in the 
oven, and maximum ignition temperatures 
are applied to its various parts for long in- 
tervals, sometimes as much as four hours 
at a time. Records are kept of loss of 
weight, flame-spread, conductivity, and 
areas of combustion. Entire doors or struc- 
tural panels can be fire-treated to a point 
where there is no flame spread and where 
loss in original weight is as low as eight- 
een per cent. 

From a building standpoint it is now 
possible to make a building largely fire- 
proof by using as little as ten per cent 
of fire-treated timbers at various points 
where fire is most likely to break out, sills, 
eaves, inner walls, stove or furnace bases, 
electrical connectors, etc. Plywoods and 
fiberboarding are being manufactured 
which are more fireproof than asbestos. A 
great deal of study is being given to fire- 
proof roofing. 
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A new sponge made (like 
rayon) of Cellulose. Soft, 
durable, sanitary, 
absorbent. 




Get this 
AMAZING SPONGE 

FREE 

jppnfcan eft 

No 7 
POLISH 




WE make this 
generous of- 
fer so that new 
thousands of car 
owners will try 
No. 7 Duco Polish 
immediately, and 
see how greatly it 
improves the ap- 
pearance of the 
car. You should use 
No. 7 Polish on 

new cars as well as old. It keeps new cars 
beautiful and restores the color and lustre of 
old finishes dulled by grime and Traffic Film. 

Now we offer a Du Pont Cellulose Sponge 
(2 5c size) FREE to everyone who buys a pint 
can of No. 7 Polish. (Offer good in U. S. 
only.) This sponge, created by du Pont 
chemists, is ideal for bath and household 
cleaning, as well as for the car. See your 
dealer WHILE THEY LAST! 



GRIME DOES NOT PAY 
... USE No.7 
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yb " Hunting Treasure 



WORM YOUR DOG 






AT HO 




IE 



With the "No Guess" Pulvex Cap- 
sules, you need know nothing 
about worms, yet you can easily 
worm your dog at home . . . posi- 
tively free him of tape, round and 
hook worms . . . without gassing, 
gagging or harmful effects. 
Protect your dog against incomplete 
worming or your unfamiliarity with 
worms; use Pulvex Capsules, the 
only complete treatment in one 
package that expels all three types 
of worms. Ia puppy or adult size, 
75c. Atallpet, drug and dept. stores. 



nillUCV H>m iii nation Treatment ' 
HULVCA WORM CAPSULES 



EASY HOME 
METHOD 

RIDS DOGS 
OF TAPE, 
ROUND 

AND HOOK 
WORMS 




COUPLE^ 1 



Postpaid 



BALL 
AUTO TRAILER 

Kocky Mt. States West, 

ADJUSTABLE $ 
BUMPER HITCH 

This hitch can be put on. taken off. or adjusted to 
6 different positions with a wrench. Postpaid, 
$1.35 without ball. (Rocky Mt. States West 
$1.50. ) Write fir catalog on trailer hardware and camping trailers. 

• We Specialize in Trailer Axle*— 
Either with or without Brake* ^kw 

ZAGELMEYER AUTO CAMP CO. 
1478 S. Henry St. Bay City, Mich. 




EARN MONEY 

Stringing TENNIS RACKETS 



An opportunity to earn as much as $3.50 
for a few minutes of your spare time. String 
your own racket and save money. Tennis 
players need restringing irequently. Every 
stringing means profit for you. No experi- 
ence needed— we teach you how. TOMGUT 
Equipment makes it easy. Costs practically 
nothing to start. Easy work. Begin NOW 1 

CPCC Write today and we will send you 
■ Free our new low prices of TOM- 

GUT "Court-Tested" Tennis and Badmin- 
ton Strings, Restringing Equipment and 
a complete line of Racket Frames. 



THOMPSON MANUFACTURING CO. 

4535 Packers Ave.. Chicago. U. S. A. 
TOMGUT "Court-Tested" Tennis & Badminton Strings 



I Please send, without charge or obligation, the new price 
list of TOMGUT Tennis and Badminton Strings, Backet 
Frames, and Restringing Equipment, 




Name. 



Address . 
City 



(Continued from page 205) 

able mercury-vapor lamp like the ones 
used for artificial "sun" baths, or even 
from an electric arc flaming between iron 
electrodes, you can detect instantly any of 
the hundred or more minerals possessing 
this property. Under the black-light ra- 
diation, livid streaks on the rocky walls 
will betray pay ore. Miners in several 




Putting spectrum film into analyzing device for 
microscopic study 

tungsten mines near Randsburg, Calif., 
use the argon bulb or the iron arc to out- 
line the veins, since the ore looks no dif- 
ferent from barren rock to the human eye. 
They also find it a help in sorting broken 
rock and picking ore from worthless rock. 
It's a quick method of prospecting for cer- 
tain metals, and makes it worth while to 
stroll through abandoned shafts and flash 
the black light upon the walls. 

Another trick is to turn a blowtorch 
upon the rock and examine rising vapors 
by shining the black light through it. A 
fluoroscope like that your doctor uses 
when he studies your chest with the 
X-ray, gleams a weird green under the 
black light; but if cinnabar is present, 
mercury vaporized out of the rock will 
cast a dark shadow on the screen. 



.State- 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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Forecasting the Weather • a 

(Continued from page 213b A *\ " 

whether the forecasts are for fair or dull 
weather. 

Air- mass analysis got its start when it 
was learned that large portions of the 
earth's atmosphere, covering as much as 
several million square miles and extend- 
ing to heights of six or seven miles, have 
rather uniform characteristics. Usually an 
air mass from the polar regions is ex- 
tremely cold and dry while an air mass 
moving up from the tropics is warm and 
humid. These air masses frequently col- 
lide and the dissimilarity of the air in the 
two masses results in atmospheric dis- 
turbances along the boundaries that sepa- 
rate them. Cold air is heavier than warm 
moist air, so the polar air mass begins to 
slope in under the warm mass, pushing its 
outer fringe upward. This slope between 
the cold and warm air is usually at the 
ratio of one to 100, so that if one were 
standing in cold air 100 miles from the line 
where cold air is meeting warm air at the 
surface, he would find warm air one mile 
above him. 

There is a continual struggle going on 
between these polar and tropical air 
masses or currents. The usual result of 
each meeting of two different masses is, 
clouds of precipitation, caused by the 
boosting upward of the warm air to alti- 
tudes where the moisture starts to con- 
dense. 

This is a rough rule-of-thumb outline of 
the air-mass system. To accurately gauge 
the weather by it, forecasters have to as- 
semble on charts, hundreds of reports 
coming in by radio and telegraph from 
airplanes, ships and ground weather sta- 
tions. Each air mass is different, but on 
the charts the migrations of the masses 
may be plotted several days ahead of the 
time that they reach a district, and in that 
way the probable weather disturbances 
and their probable times of arrival are 
anticipated. 

"Climate is merely a summation of 
weather, and weather from day to day re- 
sults from disturbances along the atmos- 
pheric fronts," says Dr. Krick. "This gives 
us a start in attempting seasonal weather 
forecasts, for if the semi-permanent at- 
mospheric fronts during the seasons of 

(Continued to page 126A) 



HAVE YOU TRIED THESE 
PRACTICAL HOME USES OF 
GENUINE MASONITE? 





• Homecrafts men find hundreds of ways to achieve 
beautiful, unusual effects in the home — with Genuine 
MASONITE. In the hallway shown above, the neat mir- 
ror frame is MASONITE TEMPERED PRESDWOOD with 
sanded edges. The radiator cover, impervious to tem- 
perature changes, is MASONITE TEMPERED PRESDWOOD. 




• The bathroom walls are MASONITE TEMPERED PRESD- 
WOOD. Two are enameled, and two are clear-varnished 
to produce a smart two-tone color scheme. 




• These "flush" doors are regular doors with MASONITE 
TEMPERED PRESDWOOD glued to each side. They not 
only offer a neat, modern appearance, but also provide 
surfaces which can easily be kept spotlessly clean. 

• Why not discover the many improvements you can make in 
your home with Genuine Masonite? Mail the coupon for FREE 
sample* and details about Masonite — The Wonder Wood or a 
Thousand Uses. 



MASONITE CORPORATION 
Department PM-8 

1 1 1 W. Washington St.. Chicago. III. 

Please send me FREE samples of 
Genuine MASONITE and more In- 
formation about THE WONDER 
WOOD OF A THOUSAND USES. 




MASONITE 



Name- 



Address. 
City 



State 
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'CATALOG 

lot America's largest 
[assortment of bit 
Idea t-ont Free on 
|quest! Writ.- m 



MEAD'S NEW RANGER 

cHAMp| ON / 



•1, 



■Week TO TRY FOR 30 DAYS! 

in* SO man ul lcademhip — the new .urxr-rtreamlined Raniet CHAMPION! Built-in 
■pecditineter. Jump into the undiile — try it a whole month mt our ruk. Then, if not 
perfectly Kitistied. return ut OUR expense! Lnteat features. Save Jn buying dirrrl from 
Mead. Send postal for free catalog, caey terma and eporial oners! 

IflbHU v I vLu Vf • , H-116, CHICAGO, U.S.A. 




SAXOPHONISTS 

YOUR MOUTHPIECE WORRIES ARE OVER 



H With our new double tone chamber saxophone mouth- 
afl piece. Two separate tone chambers Instead of one. 
B (See Cut.) What a wonderful difference this make*, 
none other like it. Beautifully made from finest hard 
rubber rod. Velvet smooth precision machine facings. 

PRICED SO LOW ALL CAN PLAY THIS 
NEW MARVELOUS MOUTHPIECE 

Alto Sax. $3.00. Tenor Sax. $3.50. Wonderful clarinet 
mouthpieces $3.00. End your worries, order now, 
shipped C.O.D. anywhere plus postage. Give make 
of Inst., close, medium or open lay. (90% play open 
lacings.) 

MONEY BACK GUARANTEE 

Play It for three days, If not the most marvelous mouthpiece 
you ever put a reed on, gives you a bigger and more beautiful 
tone from top to bottom, return It, we'll refund. 

HARRY E. O'BRIEN & SON 

Dept. P6, P. O. Box 5924, Indianapolis. Ind. 

A maker of over 100,000 mpes. 25th Year. 



HOMEBUILT WINDCHARGERS 

Wind power Electricity for Lights, Radio, Motors 
and Battery Charging. Send 25c for copyrighted 
booklet "Over 100 Facts and Plans" gathered after 
three years research. Wind Power is Free. Use it. 




CURRIER MFG. CO. 



422 Terminal 



Minneapolis, Minn. 



Catch Fish !e 




Eels. Mink, Muskrats, with 
our new folding galvanized 
steel wire trap. Write for our FREE TRAP OFFER and Bargain 
Catalog. $1 Box of our famous Fish Bait FREE to introduce our traps. 
WALTON SUPPLY CO., 3501 JUNIATA AVE.. ST. LOUIS. MO. 



Saw-F 



Pays Up to $2 or $3 an 
— Start in Spare time 

NO EXPERIENCE NEEDED to file hand, band and 
circular saws with FOLEY Automatic Saw Filer. J. W. 
Anderson, Texas, writes. "My fourth year with Saw Filer 
and third with FOLEY Ijiwn Mower Sharpener as side 
line. Business has increased until it is about full time. 

Uted by Leading Saw Makers 
Atkins, Diss ton. Simonds and by industrial (.l;mi " 
and repair shops all over U. S. Cash work. No 
canvassing. No eye strain. Postcard brines FREE I LAN 
and special offer of Foley Saw Setter free. No obligation. 



FOLEY MFG 

11 Main St. 



CO. 816-7 Foley Bldg 

, N. E., Minneapolis, Minn. 
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the year can be anticipated the kinds of 
weather associated with them may be de- 
termined, and thus the climate of the re- 
gion. 

"Although the climate of the earth is 
not changing appreciably over long peri- 
ods of time, certain departures from the 
so-called normal weather occur from year 
to year, such as the floods in the Ohio val- 
ley and the frosts in southern California 
that happened last winter. These devel- 
opments are explained and in fact were 
anticipated by a shift in the semi-perma- 
nent fronts that were observed in the 
spring of 1936. 

"When the causes of such shifts in the 
principal atmospheric boundaries can be 
determined we shall be able to anticipate 
long in advance the abnormalities that re- 
sult in seasonal weather. Then these pre- 
dictions should be just as accurate as the 
present forecasts of the day-to-day 
changes in the weather." 

^>5<f/ 

Big Terrestrial Globe Clock 
Has Lighted Numerals 

Lights in the dial around a large terres- 
trial globe clock in a Boston building indi- 
cate the hours by large Roman numerals, 
and minutes by smaller Arabic numerals 
around the edge. Hanging in the foyer of 
the building, the clock is controlled by a 
Telechron motor, causing it to keep time 
in synchronization with alternating elec- 
tric current. A twin celestial globe at the 
other end of the foyer indicates the day 
3of the month, n „ A 
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Caution! Danger Ahead! 

(Continued from page 197) 

tomobiles and more than one-third in- 
volved striking pedestrians. But don't 
pick off a pedestrian instead of a car if 
you must hit something. Hitting pedes- 
trians caused nearly twice as many deaths 
last year as hitting other automobiles. 

Since you're a pedestrian the minute 
you park your car, perhaps you can profit 
from the mistakes of last year's pedestrian 
victims. About twenty -eight per cent of 
them met death or injury while crossing 
between intersections, more than ten per 
cent while crossing at an intersection 
without a signal, and more than six per 
cent of those killed and thirteen per cent 
of those hurt were crossing at a corner 



DON'T Pass on 
o curve 




nnM'T use highway 
UKJLV I for raC€trac i 



against the light. And nearly twenty per 
cent of those killed were walking on a 
rural highway. The lives of another eight 
per cent were snuffed out as they came 
from behind parked cars, and this foolish 
practice also accounted for more than 
eleven per cent of the pedestrians injured 
by automobiles. 

"Something was wrong with my car," 
says the driver after a smash-up. Perhaps, 
but the 1936 accident figures indicate that 
the chances are that something was wrong 
with the driver. More than ninety per 
cent of cars involved in accidents last year 
were in apparently good condition. But 
poor brakes, glaring headlights and punc- 
tures or blowouts were the defects which 
resulted in the most deaths due to faulty 
cars. The lesson here is obvious — keep 
brakes, tires and lights in good condition. 

Here's something else to ponder over. 
About eighty-five per cent of fatal and 
non-fatal accidents last year occurred in 

(Continued to page 128A) 



LOOSE HANDLES 

QUICKLY MADE TIGHT 



MIX a little Smooth-On No. 1 
into a putty, put this into 
the opening, force the parts to- 
gether, and in a few minutes the 
metallizing of the Smooth-On 
produces lasting tightness. Such 
repairs cost only several cents 
each and save many dollars 
otherwise spent for renewals 
that are no better. 

In addition to quick, effective 
replacement of loose handles 
and knobs as suggested in the 
sketches, Smooth-On No. 1 en- 
ables you to stop leaks at cracks 
and joints in steam pipes, radia- 
tors and boilers, in water pipes 
and tanks, in gas pipes, in auto- 
mobile radiators, engine water 
jackets, hose connections and in 
gasoline and oil lines, to make 
loose bolts, nuts, screws, etc., 
permanently tight. 

Smooth-On No. 1 after set 
and metallized holds water, 
steam, gasoline, oil, etc., under 
any pressure, and may be applied 
with equal success to any metal. 
It is also used for anchoring and 
taking up looseness, and holds 
in masonry, tiled walls, slate, 
wood, etc. 

By doing 
your own 





Smooth- ON 





Smooth Ok 






WITH 

SMOOTH-ON 



Write for 
FREE BOOK 



household and automobile re- 
pairing with Smooth-On No. 1. 
all the Smooth-On repairs you make 
in a year will probably cost you leBs 
than any one of them made by a pro- 
fessional mechanic — and you will be 
surprised at the ease of application and 
the number of places where Smooth- 
On can save money. 

Keep a can of Smooth-On No. 1 in 
your tool box and be ready for emer- 
gencies. Do your own repairing and 
at the end of the year you will find 
that your efforts have been hand- 
somely rewarded. 



STOPS^UAKS 

1 <^0Trr0iT> 

Cf IJCUTC IROH 


! _ The free Smooth-On Repair Book 
gives full instructions. 

Get Smooth-On No. 1 in 7-oz., 1-lb. 
or S-lb. tins at nearest hardware store 
: or if necessary direct from us. 


VoituiM SM00TH0N 



SMOOTH-ON MFG. CO.. Dept. 87 

574 Com muni paw Ave, Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 

Name 

Address 

8-37 
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DIESELECTRIC PLANTS 



$565 gkj 



y men t 

Plan 



K. C.Mo. 




1600 
Watts 



MAKE YOUR ELECTRICITY 
FOR IcPER KILOWATT 

Make your own electric light 
and power the "Diesel Way" 
with WITTE Diesclectric 
Plants, 1600, 3000 or 6000 watts, 
for Less Than ONE CENT per 
KILOWATT on cheap non-ex- 
plosive fuel. 110 volt A. C. or 
DC. for direct lighting, 32 volt 
for battery operation. Charg- 
ing costs lowered 75%. Easily 
installed in small space. Also 
stationary Diesel Engines 3, 5 
and 10 H. P. Use a Diesel for Economy and Safety. 
174C Oakland Ave. Kansas City, Mo 



WITTE ENGINE WORKS 



G overns Speed 

OF ANY GAS ENGINE 

Take any car motor out of the chassis, equip it with 
a Pierce Universal Governor, and you have a stationary 
power unit that runs steadily enough to operate even 
an electric welder. And that's Bome 
test for close speed regulation. 

I*ierce Universal Governors are stand- 
ard controls on gasoline engines for 
com mere ill purposes — for electric light- 
ing plants, refrigerating units, air com* 
pressors, feed grinders, hoists, saw 
mills, welders, etc. 

I'ierce Universal Governors are the 
time-tested flyball type and respond in- 
stantly to each change in engine load, 
maintaining uniform speed. Belt driven, 
either V or flat. Easily installed and never 
equaled for close regulation of speed and for 
dependable performance. 

write for illustrated literature and prices, 
whether you want to equip one used motor or 
a thousand new ones. 




A Pierce 
Governor 
puts "brains" 



The Pierce Governor Company into any 

1600 Ohio Avenue, Anderson, Indiana gas motor. 
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Electric 
Operation 



7200 
Strokes 

per 
Minute 



FASTER— SAFER— CLEANER 

Astounding performance! Cuts 
up to 1" or more, with smooth, 
clean edges. No sanding re- 
quired. Accurate, sturdy, effi- 
cient — a revelation to skilled 
craftsmen in handling both in- 
tricate designs and heavy work. 
Ideal for cutting light metals, 
veneers and plastics. Operates 
on 60 cycle, 110 volt AC, with- 
out motor or any reciprocating 
parts. Requires no oiling. 10" 
square table; 13H" throat; ad- 
justable guide; variable stroke. 
Complete with underwriters ap- 
proved cable and rubber plug. 
Built for years of continuous 
service. 

GET FREE LITERATURE TODAY 

Aelc your dealer to dhow ymi the models now available. Or itend 
your name for full information and illustrated literature. FREE. 

SYNCRO DEVICES, INC. 
511 Boydell Building Detroit, Mich. 



J 



No Motor 
Required 



FREE 
FOLDER 




Every Toolmaker Dreams of It O 

A Better, Finer chest for his good tools, 
t Free Catalog. 



GERSTNER TOOL CHESTS 
468 Columbia St. Dayton, 



.V 




PURPOSE 



MOTO-TOOL 



Does many jobs speedily, easily — grinds, 
drills, engraves, sharpens, routs, carves, 
polishes, etc. Universal motor — about 
20,000 R.P.M. — plugs in any light socket 
A. C. or D. C. Handles as lightly as a 
pencil. Weighs 6 oz. and is amazingly 
powerful. Oilless — self aligning — ball 
thrust bearings. 

TEN DAY TRIAL, satisfaction guaranteed or 
money back. 20 pc. general utility tool set $5.75 
extra. Send for Free Booklet. 

DREMEL MFG. CO., 2820-Ct., Racine, Wis. 



clear weather — no fog, rain or snow to 
blame the accidents on — and about sev- 
enty-five per cent of the fatalities and in- 
juries occurred on dry roads. A clear day 
and a dry road spell speed. But for more 
than 25,000 people last year, the combina- 
tion spelled death, partly because too 
many drivers went too fast for conditions 
— even on a good road and a clear day. 

And here's something else to think about 
next time you decide to let 'er out on a 
straight stretch. Since 1924 fatal accidents 
in cities of over 10,000 population have 
increased twenty-six per cent. That's bad 



INCREASED 

8% 

I I 



INCREASED 
11% 



INCREAST5 






AUTOMOBILE 
DEATHS 



AUTOMOBILE 
REGISTRATIONS 



GASOLINE 
CONSUMPTION 



This chart shows how motor-vehicle deaths, regis- 
trations and fuel consumption increased in 1936 
over 1935 

enough but here's the rub. Deaths on the 
open road, including towns under 10,000, 
have increased 165 per cent in the same 
period. Here again, speed is an important 
factor — too fast for conditions. At sixty 
you're going almost ninety feet a second 
— and it takes part of that second for you 
to move your foot from accelerator to 
brake after you decide to do so. 

All these figures scream just one grim 
warning — be careful or be killed. To err 
is human, and every driver occasionally 
does the wrong thing at the wrong time. 
But if you make good driving practices a 
habit, your mistakes will be fewer — and 
the figures indicate that you'll probably 
live longer. 

The traffic picture for the future is not 
all black, fortunately. On a basis of gaso- 
line consumption, fewer persons were 
killed in 1936 than in 1935. Also eighteen 
states and many large cities actually re- 
duced traffic fatalities last year. And 



Co 



o 1 

jL^ ' ' POPULAR 

twenty states with drivers' license laws 
had only a one-per-cent increase in traf-7 
fic deaths, while states without such laws* 
had an increase of about seven per cent. 
Modern highway illumination also has de-^> 
creased night accidents virtually every- 2 
where it has been attempted. 

But all this has not been enough. More 4 ^«[ 
cars are being driven more miles each^ 
year and more people are being killed and 
injured despite everything that has been ^ 
accomplished through advanced highway _i 
engineering, legislation, education, en-^i 
forcement and other safety measures. The 
ultimate solution of this problem rests Vjf* 
with you — you and 40,000,000 other driv-^ 
ers, some a little worse, some a little bet- 
ter, but most of them surprisingly likely., 
you. 

And you, the figures show, are gambling 
your life and the lives of others when you 5> 
take a chance in traffic today. If you buy 
a sweepstakes ticket, you hardly expect**; 
to win. But you might. When you take a\ 
chance in traffic, you never expect to lose. 
But you might — for you are eleven times 
as likely to be killed or injured in an au- 
tomobile accident this year as the holde 
of a sweepstakes ticket is to win even a 
small prize. In one case, you're gamblin 
a few dollars, in the other you're gambling 
your life — or the life of your victim. 
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Is the gamble worth the risk? 

Reel Rewinds Clothesline 
and Prevents Kinking 

Automatically 
winding and un- 
winding the 
clothesline, a com- 
pact reel now on 
the market pre- 
vents kinking and 
keeps the line off 
the ground. 
Weighing less than 

three pounds the reel is easily operate 
and conveniently carried. The line may 
be put up or taken down quickly. ^ 

CWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage, f) 




oAny car will keep on running for thousands 
1 {fof miles after the wires should be replaced. 
But every mile you drive on those worn-out 
wires you're wasting gas and losing a lot of 
pep and power. The current leaks away in- 
stead of delivering fat, hot sparks in the 
combustion chambers. Prove this yourself 
by rewiring with Packard Four-Forty — the 
long-life ignition cable with the inorganic 
"man-made rubber" sheath. You can't miss 
the difference. 

NOTICE TO DEALERS 

Clip the coupon for the Packard Cable 
specification chart and wiring guide. 



Packard Electric Div. 
General Motors Corp. 
Warren, Ohio. 



1 

[ Send me specification 


chart and wiring guide. 


1 Name 




1 Firm 


1 Street 


i Citv 


State 


L _ _ _ .. 
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And that means 
YOU get a better battery 

"You have to PROVE that you have the eyes of 
an eagle before you can sit in this chair. It took 
me four years to work through every step of 
Willard's plate-pasting process to the point where 
I could immediately spot the slightest flaw. 
Because every plate-inspector here at the Willard 
plant has had the same kind of training, you'll 

get no defective plates in a Willard whether you 
uy it in Seattle or Miami." 

* ★ ★ 
This is just an indication of the care Willard uses 
in this important battery-building operation. Even 
the temperature and humidity are scientifically 
controlled in this plate-pasting room ... to make 
sure that all the plates in every Willard will 
deliver the long life — the quick starts — and the 
dependable performance for which Willard 
Batteries are famous. 

Experienced motorists, the world over, will tell 
you that "Willards Cost Less to Own because they 
last longer — crank faster — don't 
let you down" — AND ACTUAL 
SERVICE RECORDS PROVE IT. 

// You Want To Save Money — 
Buy a Willard 

WILLARD STORAGE BATTERY CO. 

Cleveland • Los Angeles • Toronto, Can. 

V V 

J. 

COST LESS TO OWN! 

Because they last longer . . . 
crank faster . . . don't let you down 





^Lper-Steam 



(Continued from page 238) 

country — laboring eight hours a day every 
day in the year. 

Super-steam has made it cheaper, in 
general, to buy coal to produce a kilowatt 
5 near the place where the power is to be 
used than to produce that kilowatt by dis- 
tant water power and then transport it. It 

% is even cheaper to burn coal and get clean 
steam than to use free steam if the free 

• steam is dirty. North of San Francisco it 

. is possible to get steam under pressure 
from the earth by sinking pipes about 
seventy-five feet. But this steam contains 

/ chemicals, necessitating the construction 
of special turbines. So, even with free 
. steam, in this case, it has been found more 
practical to burn fuel to obtain steam than 
to use what nature offered. 

But there's more to making electricity 
from steam than just fuel. For every ton 
of coal that goes in the furnace, about ten 
tons of water must be supplied to the 
boiler, twelve tons of air must be sucked 
into the combustion chamber and up the 
stack go thirteen tons of combustion gases. 

' In addition, a tremendous amount of wa- 
ter must be used to cool the steam in the 
condenser. One New York power station 
daily pumps 3,600,000 tons of river water 
through its condensers, more than the 
daily water supply of New York City. 

^ncF ten power stations along the East 
river use so much water for cooling that 
the average temperature of the river has 
been raised sixteen degrees in thirty-six 
years. That's one river that will never 
freeze again. 

"The turbine plant utilizes even the heat 
in the tons of flue gases. Air intended for 

L^the combustion chamber is passed through 
pipes in the flue and thus preheated and 

' water going to the boiler also is preheated 
by these same gases because, the hotter 
the air and water, the quicker the genera- 
tion of steam. 

No one knows the life of a steam tur- 

^bine because they haven't been making 
tham long enough to wear them out. Since 
it has only rotary motion, wear is min- 
imized. The expensive parts of a turbine 
don't wear out and the buckets or other 
minor parts that do need replacement are 
not expensive. Seldom does a good tur- 

(Continued to page 133A) 
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Look over 
the titles. 
Don't miss 
August. 
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The fifty articles of varying lengths for this 
fine August issue were selected from over 
two hundred fifty scientific publications. 
Here's news in concise, clear, readable form 
from all branches of science the world over. 
Notice that manufacturing, medicine, trans- 
portation, natural history, astronomy axe 
only a few of the subjects covered. Some- 
thing for everyone interested in progress is 



the reason each new issue of Science Digest 
has more readers than the last. Are you read- 
ing it? In United States and possessions, 
Canada, Newfoundland, Labrador and coun- 
tries of the Pan-American Postal Union 
including Spain, a year's subscription is 
$2.50. Elsewhere 50 cents more for over- 
seas postage. Start with August. Buy at your 
news stand or mail your subscription today. 



SCIENCE DIGEST, Inc. 



633 St. Clair Street 

When writing to advertisers please mention Popular Mechanics 



Chicago, Illinois 



Co, 
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FACTORY TO YOU 

NEW REMINGTON NOISELESS PORTABLE 



IV A DAY 



FAMOUS Remington 
Noiseless Portable that 
b peaks in a whisper, only 
10c a day. direct from factory. Standard Keyboard. Auto- 
matic ribbon reverse. Variable line spacer and all the 
conveniences of the finest portable ever built. PLUS the 
NOISELESS feature. Act now. Send coupon TODAY for 
details. 

You don't RISK a Penny. We send you a Remington 
Noiseless Portable for 10 days' free trial. If not satisfied, 
send it back. We pay all shipping charges. 

FREE typing course and carrying case. You will receive 
FREE a complete simplified home course in Touch Typing. 
Also FREE, a handsome, sturdy carrying case. No obliga- 
tion. Mail coupon for full details — NOW. 



Remington Rand Inc., Dept. 152-8 
315 Fourth Ave.. New York, N. Y. 

Tell me, without obligation, how to get a new Remington 
Noiseless Portable, plus Free Typing Course and Carrying 
Case, for 10c a day. Send Catalogue. 

Name 

Address 

City State 




CAMERA 
BOOK! 



Just out! Explains 
latest inventions, 
methods in photog- 
raphy and Home 
Movie Making, for 
fan and profit. Offers 
hundreds of amaz- 
ing, money - savins 
Bargain* in new ana 
used still . movie 
Cameras , Lenses, 
Films, bxpoaure 
Meters. Enlargers, 
Darkroom Supplies— 
everything pnoto- 
(rraphic Central of- 
fers yon America's most complete, varied 

stock or foreign and domestic merchandine from world 'tt leading 
makers: Eastman Kodak, Zeiss, Bell & Unwell. Graft ex. Geveart. 
Korona, Bausch & Lomb, etc, SAVE at Central! Satisfaction 
guaranteed or money hack. We take your old camera and 
equipment in trade. Write for Free camera book! 

CENTRAL CAMERA CO.. 230 S. WABASH 
ggggWgJKJgfc Dept.K-8. CHICAGO. U.S.A. 



PHOTOGRAPHIC HEADQUARTERS s.v*ce f 89 a 



DO SANDING BY POWER-SAVE $ $ 

Belt 6" Wide— Table 36" or 60" Long 

Here's a snnder-finisher you can afford, exactlylikemilla 
use for finest work. Large — practical — inexpensive. 
Works up to 36" wide and any length stock. Sands — 
grinds small parts simultaneously. Pays for itaelf — 
easy to ownf We alse build Saws, Jointers. Ship- 
era, Lathes, Planers, Jiff and Band Saws. 

Send 10c (stamp s or coin) for com- 
plete 40 page catalog of 20 machines 

BOICE-CRANE CO,, Dept. PM-8M, Toledo, O. 





VEST POCKET ADDING MACHINE 



irtPfll F<,r Bmineii or Personal U« 

IUCHL multiplier 



— FREE TRIAL — 
SEND NO MONEY! 



Adda subtracts. 

divides. Does work of more costly 
to million, made of steel! — weighs 8 
urate. Not a toy. Guaranteed 5 years. 



up 



Total Cost 



Order from ad, not sold in store 
Just send name and address. On delivery pay postman 92.50 
(plus few cents postage). (If outside U. S. send rash.) 10c ad' 
d it ion nl in Leatherette Case. If not satisfied after 10 days' trial 
vou get your money back. Thousands ot satisfied users. 

« Agent's proportion. CALCULATOR MACHINE CO. 
Mfrs. Dept. 197. P. O. Bo* 1118. Chicago. Illinois 
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STUCCa SPRAYINJk 




Renew old buildings. Make new construction more permanent 
and attractive. Plastic COLORCUETE is waterproofed. It fuses 
with any masonry surface. It Alls all cracks. It can be applied 
In any thickness and in 30 colors. Fully proven by over 12 years 
actual use under all conditions and every climate. 

OFFERS BIG EARNINGS — Owners everywhere want to enhance 
present values. With this machine you can 
supply this big waiting market with per- 
manent COLORCUETE at amazingly low 
cost. Operators report cost of 2c and up per 
sq. ft. and sell up to 7c. Some have paid 
for their equipment from first few jobs. 
Machine capacity up to 1.000 sq. ft. per 
hour. 

Get the facts. Send for book "Proven Busi- 
ness Opportunity." Write today. It offers 
you big extra income. 



COLORCRETE 
570 Ottawa Ave. 



INDUSTRIES. INC. 

Holland. Mich. 




Ottawa Log Saw 




run rmi 

OTTAWA 

to won k Foa rou 

Wood is Tnluahle. Saw 15 to 
20 rords a day. Dues trior o 
Ottawa easily opcrtted by man or boy. 
Fulls trees — saws limbs. Use .4- lip. engine for other 
work. Wriia today tor FREE book. 

OTTAWA MFG. CO., 813 Wood St, Ottawa, Kansas 



Make Money! 




Fast-selling buckle and belt made to personal 
order. Initials, names, lodges, commercial 
emblems in mined letters and color*. Genuine 
cowhide belt. Eirlusive patented IlOOK- 
FAST cat<-h. Big profits using our original 
sure-fire plan. 

HOOK-FAST SPECIALTIES, INC. 
Dept. P-S2, mm 1425, Providence. R. I. 




AND MAKE BIG PROFITS DAILY 

Easy plan gives you chance to get Made-To-M ensure Suit 
FKEK as Bonus right away! Wear it! Show friends how 
to save up to $10 on their clothe*. Take orders. Make 
up to $7 every suit including Suit FKKE of Cost plus Cash Bonus. 
Every suit strictly Custom Tailored — 100 per cent All WooL 6-day 
delivery. Satisfaction guaranteed or money back. No limit to num- 
ber of Free Bonus Suits given you. Fine Traveling Case and large 
sample. FREE. Q. K. TAILORING CO. 



325 S. Market St. 



Dept. 88 



Chicago. III. 




Print Your Own 



Cards, stationery, circulars, tugs, Inliels, advertising, etc. 
Save money. Print for Others; Big Profits; easy rules 
sent. Will do popular Raised Printing like Engraving:. Junior press 
$5.90. job presses. $11 uu, power $147. Send for free catalog and all 
details. THE KELSEY COMPANY. B-37, MERIDEN, CONN. 



tvCE MPte em i oa 

5*8 



Remarkable values in receivers, parts, public 
address systems, amateur equipment. Don't 
buy a thing in radio until you get your FREE 
copy. Send for it NOW! 

WHOLESALE RADIO SERVICE COMPANY, INC. 
H^ftl05H SIXTH AVE. NEW YORK, N. Y. 
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bine lose as much as one per cent in effi- 
ciency over a period of years. 

The turbine originally was a vertical 
plant. Now they are horizontal. As tur- 
bines grew in size, one bearing resting on 
the ground was forced to support tons of 
rapidly rotating parts. It also was found 
that the structure of a big vertical turbine 
could not be made sufficiently rigid. Now 
they are laid on their sides and the shafts 
have more bearings. 

All turbines are not put at work driving 
generators to produce electricity. Some 
are directly connected to the machines 
they operate. Others are geared down to 
drive slow-speed generators or other 
comparatively slow-speed machinery, such 
as the propellers of a ship. Nor do all tur- 
bines exhaust into condensers. In cases 
where heat is needed, the steam first goes 
to the turbine and makes electricity or 
mechanical power, then the exhaust steam 
is employed for heating purposes. In this 
way the steam is made to serve double 
duty. 

The bleeder or extraction turbine is a 
combination of the condensing and non- 
condensing types. Part of the steam goes to 
the condenser but part is piped away for 
heating, baking, drying, cooking and other 
industrial processes. A mixed pressure 
turbine has a condenser but operates op- 
posite to a bleeder turbine. Instead of ex- 
tracting fairly low-pressure steam for 
heating purposes, low-pressure exhaust 
steam from engines and pumps is admit- 
ted into the turbine shell. Here again 
some of the steam is used twice, perhaps 
for operating a steam pump, after which 
the exhaust steam goes into the turbine 
at low pressure and makes more energy, 
mostly below atmospheric pressure. 

In 1919, the average public-utility gen- 
erating plant burned more than three 
pounds of coal per kilowatt-hour. In 1936 
the average fuel consumption per kilo- 
watt-hour was less than half that and the 
best turbines were producing a kilowatt- 
hour with three-fourths of a pound of 
coal. Part of this has been due to the 
higher pressure and temperature of the 
steam, part to the higher vacuum and 
greater capacity of the condensers. More 
push applied at one end, more pull exert- 
ed at the other! 

(Continued to page 134A) 




"BLOW SOME 
HIS WAY, 
_ OSCAR!.. 




• • • and then switch to the 
brand of grand aroma 



TF ever there was a use for that foul-smelling 
J. pipe of yours — this is itl Blow some at the 
bull, and spare your lady-lovel Then reform. 
Run a couple of cleaners through that soupy 
pipestem and load the howl with fine-flavored 
Sir Walter Raleigh. Blended of choice Kentucky 
Burleys, Sir Walter is a smoke worth knowing. 
It's fresh, because it's packed in heavy gold foil. 
And it's only 15^ for a full two-ounce tin. 



FREE booklet tells 
how to make your old 
pipe taste better, sweet- 
er; how to break in a 
new pipe. Write for 
copy today. Brown & 
Williamson Tobacco 
Corpora lion, Louisville, 
Kentucky, Dept. P-78. 




UNION 
MADE 



SmomngTobacco 

PIPE Ai-o CIGARETTES 



"Stxme/i ot JjzteA. - 
youJid'wtnUeJoOacoS- 



TUNE IN TOMMY DORSEY'S ORCHESTRA AND MORTON 
BOWE. NBC BLUE NETWORK, FRIDAYS 10 P. M., E. D. S. T. 
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'GLOVER'S 




FLEA POWDER 

GETS 'EM 
EVERY TIME!" 



POSITIVELY 

KILLS 

FLEAS and LICEI 






That's the guarantee you get 
With GLOVER'S Double 
Action FLEA POWDER — 

or your money 
back. Try it on 
your Dog or 
Cat. Safe andj 
sure. Saves you | 
money. Don't 
accept a sub- 
stitute. 

GLOVER'S KENNEL and FLEA 
SOAP — thoroughly cleanses the 
coat and removes doggy odor; promotes normal hair 
growth; kills Fleas and Lice; relieves itching. 2 50 
FREE DOG BOOK with Symptom Chart, write 



GLOVERS 



Dept. Y 462 Fourth Avenue, New York City 



sSfe Barbasol 2S 


STEPS UP 

FORD V 8 TO 

124 H.P. 


MCCULLOCH „ H 




McCulloch Engineering Co., 

Dcpt C, 1 327 S. 70th St. , Milwaukee, Wis. 




"THE NEON LIGHT sets you RIGHT 



★ TEST-O-LITE 



Handiest electrical tester made; quickly locates 
trouble In electric circuits, fuses, cut-outs, motors, 
radios, etc. Has 1 .001 uses for electricians or home. 
Tests any voltage 1 10 to 550; tells A.C. from D.C. 
Excels ordinary clumsy test bulb. Fountain-pen 
size; with pocket clip. Lifetime guarantee. 
\ L.S. BRACH MFG. CORP., 55 Dickerton St.. Newark, N.J. 



TEN EX 



THE MIRACLE CASEIN GLUE! 

"Waterproof Acidproof 
Heatproof Weatherproof 
Fire Resistant 

LESS TO BUY LESS TO APPLY 

Regular 10c-25c sites everywhere. Also in one- 
bait lb.. 1 lb., and 5 lb. can a. 

FREE — Ask your dealer for descriptive booklet 
or mail the coupon below with 10c (fftmmp* or 
eoin) for ceneroua sample package and illustrated 
booklet. 

I TENEX MANUFACTURING CORP. 
~ Dept. PM-S. 
220 West 42nd St., New York , N. Y. 
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In 1919 there were about 10,000,000 buy- 
ers of electricity in this country and the 
average rate was about eight cents per 
kilowatt-hour. Last year there were 
26,000,000 customers and their average 
rate was 4.7 cents per kilowatt-hour. Since 
1920, the energy used by industrial plants 
has increased nearly two and one-half 
times while the price has decreased more 
than thirty-five per cent while domestic 
energy used has increased more than five 
times and the price has dropped more than 
thirty-seven per cent. 

More electricity sold to more customers 
for less money — cheaper power. That is 
progress — progress with an engineering 
background, progress due in large meas- 
ure to the development of more push and 
more pull in steam. George Washington 
could travel no faster than Alexander the 
Great. Cheap power enables us to out- 
strip both for the mass production of au- 
tomobiles, for example, at a price within 
the means of millions would be impossible 
without electric power. 

And we may expect greater power tri- 
umphs in the future — still cheaper power. 
The story of steam thus far has been pri- 
marily a story of steam from water, but 
today engineers are experimenting with 
other liquids which boil at other temper- 
atures. In boilers at the General Electric 
company at Schenectady, N. Y., are 155 
tons of mercury, costing about $300,000 
and used over and over again instead of 
water in the boiler and condenser. Mer- 
cury is boiled at 958 degrees and 125 
pounds gauge pressure. The vapor first is 
used to turn a mercury turbine, then it 
exhausts into the condenser-boiler where 
its heat evaporates water to steam, and 
the steam drives still another turbine. 

While man has been able to convert 
more and more of the energy in steam into 
useful power, he still is challenged by a 
dream — the dream of converting all the 
energy in a pound of steam into electricity. 
Today he wastes about two-thirds of that 
energy. But, even so, he has found it 
practical to buy coal and make a kilowatt 
with steam, rather than transport a kilo- 
watt made by hydroelectric power plants 
over a long distance. 

The imagination of turbine engineers 
visions a day when a turbine will produce 

(Continued to page 136A) 
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you'u LIKE 



My TOUCH ! 




Romp lightly through your whisk- 
ers with keen swift-shaving Treet 
Blades ! (Carefully inspected, they 
have true, dependable, extra-keen 
edges! Spare your face — spare 
your purse — get money-saving 
Treet Blades, today! 
Treet Safety Razor Corp., Newark, N. J. 



FOR 



BLADES 



FIT GEM AND EVER-READY RAZORS 



10c 



SCROLL SAW 

This Balsa wood cutting saw will make your models 
'neater, finishing them in one-fourth the time. Finest 
detail work easily done. Cuts out parts all at once, 
without the use of dangerous razors or knives, tfuns 
easily by hand or small motor. Safe, efficient, easy to 
use. Do better work with a Craftsmen's Scroll Saw. 
MOTOR MODEL $2.00 HAND MODEL $1.00 

CRAFTSMEN, PIW1, 4303 Cottage Grove, Chicago 





Spray gun $6.96 — Wet grinder with 10 x IK' sand stone and 
jack shaft $7.45 — Back gear I'owcr Hack Saw with vise $7.95 
— H" Klec. Drill $8.95— Spray Unit Comp. with 110 V. A.C. 
Motor (H Il.P.) and gun $14.95. Compressor only $3.75. 
Many other tools at popular prices. FREE CATALOG. 
BALKO ELECTRIC MOTOR & SUPPLY COMPANY 
Dept. Alt 10 S. Clinton St. Chicago, III. 

MICROMETERS 

Six piece set. In velvet lined leather case. 
Special price, only 911.95. 

Precision machined in one thousandths, up 
to 4" outside and 3»V' inside measure- 
ments. Guaranteed accurate, easy to read 
and adjust. Satisfaction guaranteed or 
money back. 

This is your opportunity to p;et one at a 
FREE Bargain Price if you act now. Shipped 
r-Ai nm prepaid on receipt of remittance. On 
rVLUtK C.O.D. shipments, send deposit of $2.00. 

MICRO PRODUCTS, 529 E. Jefferson Ave., Detroit, Mich. 





6 Miles 
for 



^ READY! 




Pay While You Ride 
with the 
Money 
You Earn! 



Here it is — at 

last!— aMOTO 

SCOOT so simple, ao safe a child can run it YET strong enough for 
a heavy man! Go anywhere — at 30 miles per hour — 120 miles to gallon. 
No oth.r Ilk. it! Easy Term. — pay as you ride with the money you can earn from 
it! Shipped ready to ride. WRITE QUICK for i-olor folder while this Special LOW 
PRICE. Special TERMS Offer lasts! (DEALERS! Write for available territories!) 



CYCIE COMPANY 

IflvClULDXPti CHICAGO 



Write us today 
for free folder 



HOME AUTOMATIC CIGARETTE MACHINE 

Han YOUR OWN Monogratnmed Cigarettes 

Put tobacco and block of papers on machine. TURN THE CRAN'K 
—PRESTO — CIGARETTES. Easy— simple. All metal construc- 
tion. Guaranteed. No cloth ribbons: no special tube or summed 
papers required. ASK FOR FREE ILLUSTRATED FOLDER. 

A. C. MACHINE WKS., PM 8. 1055-57 Devon Arc, Chicago, IIL 




TURN SCRAP INTO MONEY 



AUTO POWER tells you how In plain, easy, simple and Illustrated instructions ^ 
that anyone can fallow. Change auto generators into useful, practical A C 
and D C generators and motors with voltage from 2 to 1,000 volts, for power; 
light, welding, radio, sound, etc. No previous experience nor special tools 
needed. Generators can be driven by wind, water, fan belt. etc. Already 
used and endorsed by thousands. Send for your copy of "AUTOPOWER." 
Only $1.00 postpaid. 

S. W. Duncan, Publisher. 410 S. Hoyne Ave., Chicago 




AUTO 
POWER 
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EASE LAWN MOWERS 

No need to break your back. Now . . . you can ease the lawn 
mower action instantly with a few drops of 3-In-One Oil. 
Use it also to keep garden tools, sewing and washing ma- 
chines, guns, clocks, electrical appliances, etc.. rust-free. 



LUBRICATES •CLEANS 'PREVENTS RUST 



RE STRING RACKETS AT HOME 

•EARN MONEY* 

It's easy, pleasant, profitable work. 
No experience required. Learn in 
a FEW MINUTES. I supply every- 
thing needed. Earn 150 to $100 
cash in your spare time. Act 
QUICK — write for details FREE. 




Set Permute* Silk Sir 
with instruction*. iJoetp 

t. A. BICKEL 



Dept. A-8, 809 W. Madison St., Chicago, 
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FAMILY 
TRAILER PARTS 



Available from Hammer blow 
Tool Company - the original. — 

Don't build until you Hannricrblow JHnE^^Hhff^^^^RA^ 

( arts. 8a ve money, time, wanted labor. 
lliwnmerblow guarantees a rugged, nan-* way, 

perfect trailer! BLUEPRINTS f HtL WITH. . . f ^m 

PARTS. Hammerblow part* are world'* IS *■» 
beat. Used by nationally known nifre. and 

engineers who know. Send only 50c for 64-page Trailer Builder's Guide and 
Free 40-page supplement. Immense value. Or write tor Free Literature. 
HAr VIIVlERBLOW TOOL COMPANY, Pept- 108, Wautau, Wis. 

Learn BRASS TAPPING 

FHM ttMatf DDAbTITI Get this bis new outfit. Learn "raised metal" 
«JnU rnUTI I ; work . «if t and art wares. Make Bookend*. 

Complete Outfit $2.00 ™?»&J^SZSJ^t£SSX 

metals, handcraft hammer, plywood hacking-board, noiseless tapping tools, special 
nails and design patterns. 

Send $2.oo money order for outfit complete. State choice Brass or Copper. ("Silver" 
or "Gold'' $2.50.) FKKK CATALOG with outfit or send 3c stamps. Write today. 
RAPAPORT BROS.. 703 W. Ohio St.. Chicago. 
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a kilowatt- hour from eight ounces of coal 
instead of twelve ounces — half a pound 
instead of three-fourths of a pound. That 
saving of four ounces of coal would send 
virtually every steam turbine in use to- 
day to the scrap heap. But it would do 
more than make a market for more effi- 
cient steam-power machines. 

It would revolutionize industry and ad- 
vance civilization by offering still more 
electricity to still more people at still less 
cost — more power to lift more burdens off 
men's backs. And the day when we will 
use electricity as freely as water may not 
be as far ahead as most of us think. 



Car Headlamp Tested Quickly 
with Photocell Meter 

Automobile headlamps can be tested 
quickly by a photoelectric-cell meter to 
determine the amount .of. light Qutnut. The 



B 



UILD YOUR OWN FANS. 

Icrs for aeroplani 
Shipped collect. 



20-inch aluminum propcl- 
ns, aa.ay, rot 1 2 inch shafts. 
Michael Electric Co. Fort Worth, Texas 




COOL COMFORT 

for Trailer, Cabin or Home 



with L-B 
AERO-FAN 



Smooth, quiet motor throws real breeze with 
8-inch propeller blade. Id al for trailers, cabins, 
or kitchen, bedroom and other hot spots in 
home or office. Stands without creeping, or 
hangs up anywheie. Folds compactly. 
Quality built throughout Price (includ- 
ing cloth hag) with 110-volt 
A.O. or 6-volt D.C. motor (for 

battery) postpaid, only 

with 12 or 32-vo!t D.C. motor 

(battery) $4.95 

Circular on request. 
LYDON-B RICHER MFG. CO., 
2526 University Ave., St. Paul, Minn. 



$3-95 




r 



Fitting tester over lens and reading dial showing 
condition of headlamp 

test is made by placing the open end of 
the device to the lens of the headlamp and 
reading the dial to find volume and in- 
tensity. 

CWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 
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Guaranteed Gas Savings 

VACU-MATIC proves itself on every cir.. It is guaranteed 
to give worthwhile gas savings, quicker pick-up, and' more 
power or it costs you nothing. You can instantly cell the 
difference in added power and motor performance — you 
quickly notice the cash savings on gasoline. 

nti All Can 

VACU-MATIC is constructed of sit partLasKmbfed and 
fused into one unit, correctly adjusted ana ttjltd at the 
iaclor y. Nothing to regulate. Any motorist can attach 
VACU-MATIC in ten minutes. Once in, to only reminder 
is the surge of instant power and speed 
it gives to the motor and the savings 
it affords your pocketbook. 



aari 1 * 
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AGENTS « 
SALESMEN 

VACU-MATIC offtn a 
splendid opportunity for 
unuiual lain and prof. 
its. Valuable tern- 
font, now bring 
auiftnrd Chetk 
and mall 
coupon. 



Free Detail* 

You owe it to yourself to know all 
about this remarkable discovery. Mail 
the coupon below. Scan saving gas 
with VACU-MATIC and enjoy a new 
driving thrill! There's no obligation— • 
so get the facts now! Write today! 



AT LAST" Automotive engineers hive smashed down the 
barriers to perfected combustion! The new VACU- 
MATIC solves the secret of greater power! With almost' 
magical action, this amazing invention instantly puts new life 
and pep in any motor. It adds mileage to every gallon of 
gasoline . . . produces split-second pick-up, sensitive accelerator 
response, quicker starting, greater speed and smoother running. 

OOSfHotiS - Nothing Like It! 

The self-starrer — four wheel brakes — knee action — stream- 
lining . . . and now VACU-MATIC! The sensational money- 
saving invention! With it, engineers have achieved a practical means 
of balancing air and gasoline automatically for all speeds. , 
VACU-MATIC is entiuh diterenl ! It operates on the supercharge 

firinciple by automatically adding a charge of extra oxygen, drawn Ire* 
torn the outer air, into the heart of the gas mixture. It is entirely 
AUTOMATIC and allows the motor to "breathe" at the correct time, 
opening and closing automatically as required. No idling troubles — 
no carburetor adjustments necessary. It is so simple it will amaze you 
10 practical it will save you many dollars on gas costs, 

— FREE OFFER COUPON — > 

THE VACU-MATIC COMPANY 
7617-319 W. State St., Wauwatosa, Wis. 
Gentlemen: Please send me full particulars concern- 
in* the VACU-MATIC and details of your Free Offer. 
This of course does not obligate me in any way. 



Name . 



Addr 



I 

The VACU-MATIC Co. Wauwatosa, Wis. I. 



City 

□ Check here if interested 



.State 

in selling* proposition 



nU MICROMETER 

The best little tool you've ever seen 
at this price. Ideal for shops, 
homes and garages. Accurate 
and dependable 

Real Manufacturing Company 



321 W. Sandusky St. 



Findlay, Ohio 




ONE-MAN SAWMILL 



$4000 



TURN TREES INTO 
MONEY WITH A BELSAW 

Three capacities: 10, 14 ami 20 ft.^ 
Accurate set works ixwi tive dogs. 
Full or one way type power feed runs on low 
power — Many owners use old auto engine. 
Pays for itself quickly — thousands in commercial 
service, everywhere. Write for free lumber handbook 
and catalog of mills, supplies, tools, saw tables, and 
woodworking equipment. 
B«l».wMaehin»ry Co..ei10GD«vld»on Bid*, KansasClty.Mo. 



Mates lumber. lUst- 
|1m, lath, ties, crates, 
boxes, cases, 
all forms 
lum- 
ber 




al I 
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Turn Your Skill Into 
DOLLAR$ 



Make extra money in spare 
or full time with motor- 
driven woodworking tools. 
Opportunities in every com- 
munity await alert crafts- 
men. Hundreds of men all 
over the country are cashing 
in today. Find out how they 
are doing it. Send only 10c for 
big new book, crammed with 
money-ma King plans, ideas, 
drawings, illustrations — show- 
ing how others have increased in- 
come and become independent. 
Address Dept. A837. 




D-l |a|4_ *• 600 E.VIENNA AVE. 

eiTCl lYl TCJ V.O. Milwaukee, wis 



MAM©Sg!o 0 o, L us° E s 




Plug 
In any 
Socket 



Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Sharpens - Engraves 

A whole shop full of tools I 
in one for work on all met- J 
als, alloys, bone, resins, glass, i 
stone, wood, etc Uses 200 *[ 
accessories. Saves hours of f 
tedious work. 13,000 r.p.m.W 
A C or D C, 1 10 volts. $10.75 and up, postpaid. 3 
Accessories Free. 

DE LUXE MODEL 

For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest, smoothest, most powerful 
tool for its type and weight. 25,0O0r.p.m. 
$18.50 postpaid, 6 Accessories Free, 
i Get a Demonstration at Your 
N. Dealer's or Order Either 
; Model on 10-Days Money- 
is v Back Trial. Catalog Free. 

L ^ T CRAFTSMAN'S PROJECT BOOK 

i^jf "Pleasure and Profit with a Handee" 
Easy working plans for making many 
g interesting and unusual projects, 25c 
stamps or coin. 
CHICAGO WHEEL & MFG. CO.. 1101 W. Monroe. Dept. Q, CHICAGO 




□ Send Catalog □ Project Book 

□ S10.75 Model □ De Luxe □ Send C. O. D. PM-8 | 



Name 



Address I 

When writing please mention Popular Mechanics 
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BUY & BUILD THE WORLD'S 
4 OUTSTANDING 
& MINIATURE 

1 GAS MOTOR 




Just the motor tor model 
airplanes, seaplanes or boats. 
Develops 1/5 horsepower, 
speed range 500 to 7,500 
R.P.M. Tested, perfected and 




The Mighty 
Midget 
Motor 



gasoline power sensation 
READ THESE AMAZING SPECIFICATIONS 

WEIGHT complete, 18 oz. Every motor equipped with 
piston rings — Bore stroke 13/16". Air-cooled cylinder, 
finned for heat and expansion control. 

Sold assembled or in kit form — no special tools needed — 
made from finest materials. All parts machined and fitted, 
goes together in a jiffy. Starts instantly. Complete instruc- 
tions with every kit. Order today. Every motor guaranteed. 
Assembled and block-tested. Postpaid $16.50 <t^ ol - 

Kit form (Postpaid) . *Qo5 

For prompt delivery, enclose P. O. Money Order W 




BUNCH MODEL AIRPLANE CO. 

5011 SOUTH HOOVER ST., LOS ANGELES, CALIF. 



BRITISH »CTS: MODEL SUPPLY STORES. 4 STEWART ST . MANCHESTER 



I |\HI LE, IY Send 25c for this Big Book Today 

Over 100 pages! Beautifully Printed and Illustrated! Trailer Suc- 
Kcstionn and Ideas galore! Catalo? shows America's greatest line of 
Trailer Parts and Equipment at lowe«t prices. Everything from 
wheels to top. Rush 25c today. Satisfaction positively nuaranteed! 
TRAILER SUPPLY CO. Boh 438-A WAUSAU, WIS. 





RADIO-ELECTRICAL 
EXPERIMEK/AL KIT 



Most educational hobby , 
any boy can have! 29 -** r W*~'^' " - 
pieces Genuine commercial apparatus. Illustrated U?,< 
manual shows how to build radio circuits, 110-voIt 
motor, extension phone, thief detector, arc light, arc Lto 
furnace, electric stove, elec door lock, (AAA > 
generate ultra-violet rays. AC to DC ZB \, 
rectifier, scores more. Value $14. ONLY ^ 4j*7 

Snf\g\g£ c Value $4.50. given with kit. Ttadio-Elec. Short Courws 
BWIVa etc. Complete value *1S.50. for only $3.99. Prici 
baclc if not pleased. Order now, or ret free book! 

ELECTRICAL SALVAGE CO., Box S24-A46 Lincoln, Nebr. 



BUILD THIS 24" 
CLIPPER SHIP 




yO^y Celluloid Models 

(Continued from page 183) 

models look as if they had been carved 
from crystal or molded in glass. This im- 
resses the prospective customer, and en- 
ables him to grasp more details of the 
internal structure in an instant than he 
r\Vould obtain by studying drawings for 
Ac?onauTi , ea| d ^obt^oHeV^ .*^ours. When, as a result of deflection 
For aircraft educational pur- ^ studies or other tests, it is found that 

poses — not a toy. but a real "V ., . . ', , , , 

' something is not as it should be, changes 
can be made in the celluloid model, or a 
new model can be built, and the trouble 
remedied at comparatively low cost. 
C<^* It is this item of cost that makes the 
models so valuable. The money spent for 
single model might buy a sixteen-cylin- 
er automobile; but the model may save 
enough to pay for several hundred such 
cars. When an engineer can solve, with 
inexpensive celluloid, problems that might 
make it necessary to scrap an entire full- 
scale machine if they went unsolved, there 
is definitely a saving of real money. 

W estin ghouse engineers have used some 
of their m75ojels~To~s'tudy actual operation 
of parts. A celluloid replica of a propeller- 
type blower is a typical example. They 
operated it at a speed of 6,000 revolutions 
per minute, and made a complete set of 
efficiency studies. That is, they deter- 
mined the capacity, rate of flow of air 
through it, and other characteristics as ac- 
curately as if they had been working with 
a full-sized machine. In a similar manner, 
they have studied the flow of steam in 
turbines. 

Celluloid miniatures are, for all prac- 
tical purposes, permanent. They withstand 
rough handling, and can be shipped about 
the country or stored indefinitely. Their 
worst enemy is an open flame. 

The fascination that surrounds the con- 
struction of models in wood or metal is 
not lost when the builder works with cel- 
luloid. In several respects, celluloid is 
easier to manipulate than most other mod- 
el materials. The methods employed in 
industrial laboratories ought to be of in- 
terest to every home mechanic, tinkerer, 
engineer and other person who likes to 
build models, or other things. There is no 
reason why the process of constructing a 
celluloid steam turbine could not be em- 
ployed for a jewel box, candy jar or crumb 
scraper. A typical case of domestic use of 



BUILD IT YOURSELF 



The Jim Dandy Cabin Cruiwer 

The Trailer that has everything. Clft*wy! Roomy 
Easy to build in any trite with my simplified Plant* and 
Instructions — Price $1.00. Rush dollar hill today to 

JIM DANDY Box125-A WAUSAU, WIS. 



PART? for ,h8 POPUUR MECHANICS 
■ **" ■ 3 FAMILY TRAILER 

Everything you need! Axle. Tongue, 
Hitch, Wheel Housings. Wood Parts. 
Tank, Sink, etc. Send Tor price list In- 
clude 25e (coin) for our big Catalog and Trailer 
Buildrrft' Manual. Siiti«fact>on guaranteed! 
TRAILER SUPPLY CO. Box A, Waussu. Wis. 




SHIP MODEL OF 

CUTTY SARK 

Complete Construction Kit containing Fully Carved Wood 
Hull Stamped Bulsa Decks life Boat*. Anchors, Bitti>. 
Chocks. Steering Wheel (all cast metal) Chain*. Matte 
and Spars, Safl Cloth, Rigging , Cement, Colored 
Lacquer, etc., with Full Size Flans. 

A$k your Dealer or Order Direct 

Complete Kit — $2.00 Plus 15c Postage 

Sand 10 cents lor Catalog .f Modal Ships. 
IDEAL AEROPLANE & SUPPLY CO., Inc. 
26 West 19th St.. New York 



HIGH POWERED TELE5COPE1 



l 



98 



GENUINE AMERICAN MADE BROWNSCOPES 
Most powerful mad* for the money ! 

15 power lonar ranee telescope. Can see moon's craters ^^^l 
or time on pocket watch a block away. 5 sections ,^^00^^\ I 

Appro*. 3 ft. lone- Fine lenses. Brass bound. 

Can be used ns powerful microscope. 10^**^ ^M ttt^^^ 

Vol. mscn. 6I2X. nr.lv $1.69 post- 1 1 ■ ■ ^mW** 

paid. C. O. D. 24c extra. \"^^ ~~^0*\^^^^~^ Special Super- 
1 — ^ -/ ^p^y^' Po«.fr 30X Telescope 

$^ CQ ^^^^^£^^0^^^^^ Similar to above but more powtriul. 

I J ^Y^^5gstw5»p ; ^~ Guaranteed to see 900 times larger in eur- 

Jt ja w-»^ <^Jst>gg^^^^ fare and 30 times closer, 31 mm. objective 4 power- 

\^T-- )ff ^ r ^ fid lenses. I<arge field. Includes powerful microscope 

feature. 5 day money back guarantee. Only $1.98 postpaid. 
BROWNSCOPE CO., Dept. 48. 234 Fifth Ave., NEW YORK, N. Y. 
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the celluloid method occurred when it was 
necessary to provide a waterproof, rugged 
label for a shaving-lotion bottle. The 
words "Shaving Lotion" were printed on 
a piece of typewriter paper, with india ink. 
The paper was cut into a strip, wrapped 
around the neck of a bottle originally in- 
tended for holding bitters, and a slightly 
larger strip of celluloid laid over it, its 
ends meeting in a butt joint. While rub- 
ber bands held the celluloid in place, ace- 
tone was applied to the seam. Within a 
few minutes the bottle was ready to use, 
its label protected by a tight collar of 
transparent celluloid. 

The production of models accurate to 
scale requires trained fingers. In the lab- 
oratory, the most skilled mechanics usu- 
ally are put to work on such projects. 
After a little time, the model builders ac- 
quire remarkable skill, and become capa- 
ble of turning out work that is clean and 
precise. 

Celluloid is available in a variety of 
forms and appearances. For machinery 
models, transparent sheet stock of various 
thicknesses is used. Some of this stock, in ■ 
the thicker sizes, contains tiny air bubbles, 
but these usually are not objectionable. 
Modern celluloid is not as inflammable as 
many persons believe. You can touch the 
end of a lighted cigarette to the edge of a 
sheet, and the celluloid will melt and give 
off smokelike fumes, but it will not burst 
into flame. Very thin shavings might be 
ignited in this way. An open flame will 
ignite celluloid, but it burns relatively 
slowly, and not with explosive force. 

Celluloid parts for models are cut with 
a knife or jig saw. With a knife and 
straightedge, thicknesses up to one-eighth 
inch can be cut easily. The celluloid first 
is scored with the knife, and then bent 
until it breaks along the line. Pieces are 
fastened together as soon as possible after 
they are cut, because celluloid absorbs 
moisture and changes its shape. 

The "welding" of celluloid pieces is per- 
haps the simplest imaginable way of fas- 
tening things together. The pieces to be 
united are moistened with acetone, held 
in contact for several seconds — and the 
weld is complete. Acetone is a clear, vol- 
atile, waterlike liquid used widely as a 
solvent for organic compounds. When the 
model-building engineers first started us- 

( Continued to page 140A) 



NEW 3 WAY TREATMENT HAS 
PUT ON SOLID POUNDS FOR 
THOUSANDS OF 

SKINNY 
PEOPLE 
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QUICK GAINS of 10 to 25 POUNDS 
WITH NEW IRONIZED YEAST 

NOW thousands of skinny, rundown men can say 
goodbye to bony angles and unsightly hollows 
that rob them of natural attractiveness. For with 
this new easy 3-way treatment, thousands who never 
could gain before have put on pounds of solid, nor- 
mally good-looking flesh — in just a few weeks! 

Doctors now know that the real reason why many do not Rain 
weiKht is that they don't get enough Vitamin B and iron in their 
daily food. Without these you may lack appetite and not get the 
most body-building good out of what you cat. 

Now scientists have discovered that one of the richest sources of 
health-building Vitamin B Is Knglish ale yeast. By a new process 
the finest imported English ale yeast Is 
now concentrated 7 times, making It 7 
times more powerful. Then It Is combined 
with 3 kinds of iron, pasteurized wholo 
yeast and other valuable ingredients In 
little tablets called lronized Yeast tablets. 

If you, too, arc one of the many 
"skinnv." wornout persons who need these 
vital elements to aid In building you up. gi t 
these new lronized Yeast tablets from your 
druggist at once. Day after day watch flat 
chest develop and skinny limbs round out 
to normal attractiveness. Indigestion and 
constipation from the same source quickly 
vanish, skin clears to normal beauty. Soon 
you feel like an entirely different person, 
with new charm, new personality. 

Money- back guarantee 

No matter how skinny and rundown you 
may be from lack of sufficient Vitamin B 
and iron, try these new "3-way" lronized 
Yeast tablets just a few weeks and watch 
the marvelous change. Sec if they don't aid 
in building you up. as they have helped 
thousands. If you are not delighted with 
the results of the very first package, your 
money instantly refunded. 

Special FREE offer! 

To start thousands building up their health 
right away, we make this absolutely FKKE 
offer. Purchase a package of lronized Yeast 
tablets at once, cut out the seal on the box 
and mail it to us with a clipping of this 
paragraph. We will send you a fascinating 
new book on health. "New Facts About 
Your Body." Remember, results with the 
very first package — or money refunded. At 
all druggists. lronized Yeast Co.. Inc., _ 
Dept. 538, Atlanta, Ga. PoudbtprofetnonalmodeU 
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CROSLEY 
AUTO RADIO 




YOU' 



RE WITH A CROSLEY 




MAKE MONEY - - - BE A LOCKSMITH 

Here's Your Opportunity to Own a Paying Business 
ACT NOW!! Make this profitable, fascinating profession 
yours. No experience or study required. We 
supply full instructions and complete equip- 
ment. You start earning Immediately. May 
be operated right in your own home. Big re- 
turns on small investment sure. Profitable 
side-line for store-, too. Write now for full 
particulars of our rtSTtHm introductory FREE 
offer. Be Independent in your own business. 
MIDWEST LOCKSMITHS , 3711- L W. Chicago Ave., Chicago 

What Is Your Air Speed? 

Novelty Air Speedometer for car 
radiator ornament, also Motor- 
boats, Gliders and Bicycles. 
Chrome plated, etched aluminum 
dial, durable and accurate as the Speed- 
ometer on your auto, furnished with 
straight or bent stands. Bent stand 
may be mounted on radiator by sliding 
lower end under hood, straight stand 
may be bent in desired position without 
damage, guaranteed. Price $1.00 postpaid. 

J. F. EISELE MFC. CO., Pinckney, Mich. 




UZHML 



NEW, ingenious STOP 
THE GLARE spectacles 
a sensational contribution 
to night safety. Dangerous 
headlight glare effectively 
filtered out without Im- 
pairing view. Relieve eye 
strain — insure comfort and 
protection. Well built, at- 
tractive. No lenses to break 
— will last a lifetime. Spe- 
cify Regular style ... or 
Clip-on style to fit over 
own glasses. 




Satisfaction guaranteed by 
following directions 



Send $1.00 to 
CHARLES E. BEAN CO., Optical Dept. 
Box No. 816, Springfield, Mass. 



STOP the CLARE 



1 ir„„i; 



(Continued from page 139A) 



ing celluloid, they applied the acetone 
with medicine droppers. But they soon 
discovered that this produces unsightly 
joints because, wherever the acetone runs 
out over the celluloid surface, it leaves a 
mark. So they adopted hypodermic nee- 
dles as standard acetone applicators. With 
such a needle, a skilled model builder can 
make a joint that is perfect. When two 
pieces of celluloid are in close contact, 
application of acetone at one point causes 
wetting of the entire joint, because it is 
drawn between the pieces by capillary 
action. The surfaces must be free of grease 
if perfect welds are expected. 

Smoothing projecting edges, rough spots 
and sharp edges can be done with a fine- 
toothed file, a sharp knife, or a small plane 
having a sharp bit. Another tool that has 
been found useful is a rotary file, a gadget 
that resembles a dentist's drill but is larg- 
er. It is driven by a flexible shaft attached 
to a motor. 

Celluloid sheets to be used for curved 
parts are bent after being made pliable by 
immersion in water at 170 degrees Fahr- 
enheit. When they cool, they retain their 
shape. Tests have shown that sheet cellu- 
loid resembles wood in that it is stronger 
in one direction than the other, probably 
a result of the rolling operation during 
manufacture. 

After a celluloid model has been as- 
sembled, it requires no further finishing. 

The use of models of turbines and other 
machines for studies of efficiency, deflec- 
tion of parts, operation, design and the 
like as carried out at the Westinghouse 
laboratory is distinguished from the use 
of similar material in polarized light 
studies of sections of beams, girders, etc. 
The polarized method, much older in 
point of the years it has been used than 
the celluloid model building, indicates the 
distribution of stresses in the model part. 
Thus polarized light, passed through a 
cut-out model of an I-beam under load 
and focused on the ground glass of a 
camera, will show the lines of stress in 
two of the three dimensions. Polarized 
light is not used by Westinghouse engi- 
neers in their tests on celluloid models. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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ELECTROPLATES AMY OBJECT 

ON THE SPOT- NEW . p n a v7n n tT!R 

PORTABLE-Does Same HIGH QUALITY WORK 

As Big Commercial Tank Outfits 
Costing HUNDREDS TO THOUSANDS OF DOLLARS 



Voltmeters, Ammeters. Rheostats. Scales, 



$515 



1 1 1 - 



Kemarkfible Patented NON-LIQUID Metal COMPOUND and Talented 
ELECTRIC Hair Bristle BRUSH, especially constructed for electroplating 
metal objects anywhere with Gold. Silver. Nickel, Copper. Cadmium, Zinc, 
Brass, Tin. 

WITHOUT Liquids. Vats. Tanks 
and other expensive equipment. 

Special plating for acid resisting and rust resisting or any protective or 
decorative purposes. GUARANTEED TO LAST. 

EQUALS IN QUALITY the work of any big commercial electroplating 
outfit according to authoritative laboratory tests. 

Complete Outfit weighs Less Than a Pound. No experience necessary. Just attach the RAPIO 
ELECTRIC BRUSH to dry cell, car battery or battery charger — dip brush into the Rapid Metal 
Compound and apply to auto parts, fixtures, ornaments, metal mountings, tools, table silver, etc. 
WORKS ALSO OFF ORDINARY LIGHT SOCKET with our Special Midget Rectifier. Vsed in 
homes, factories, stores, offices, jewelry shops, hardware store*, hospitals, schools, garage, home work 
shop. etc. 

COMPLETE OUTFIT consisting of patented RAPID ELECTRIC BRUSH especially constructed 
with Switch. Leads and Connectors, and patented RAPID METAL COMPOUND for electroplating 
with common metals, ready for covering loOO square inches, only $5.75 (Gold Plating Outfit $11.2"', 
Silver $i>.25.) When ordering be sure to specify metal finish desired. 

SEND FOR BEAUTIFUL "RELISH SERVER" PLATED WITH 
20-CARAT GOLD WITH THE RAPID ELECTROPLATING OUTFIT 

Convince yourself of the high quality electroplating you can do in a jiffy with the Rapid Electro- 
plating Outfit by getting one of these handsome gold plated "Relish Servers." Enclose 25c to cover 
packing, mailing and handling, or write for FREE PARTICULARS. Big Money Maker for salesmen 
and agents. Responsible Distributors wanted in Foreign Countries. 

RAPID ELECTROPLATING PRODUCTS, 854 No. Clark St, Dept. PM-8, Chicago 

Hi 





BIG 1937 LEADER 

For greater profits, steady income and repeat 
business, sell Century. 

(-IM LEATHER TIES 

NO SALES EXPERIENCE NEEDED. Beautiful 
4-ln-Hands for Men and Boys, sell on sight, 
everybody buys. LOOK LIKE SILK: cleaned 
with a damp cloth. Famous Century Bows sell 
to uniform men, such as policemen, firemen, 
letter carriers, etc. Write today for our new 
FREE DEAL OFFER, or send 50c for samples, 
4 -In-Hand and Bow. 

century TIE CO., 2345-L. W. Grand Blvd., Detroit, Mich. 



EXTRA f$uf 
SPARE TIMS , 



PRINTS HOMS 



Letterhead., Circulars, billheads, cards. Printline pave BIG. 
Easy, interestinc. educational. PRINTING PRESS BARGAINS 
$12. Types and Supplies, lowest prices Send stamp for catalog. 

PEIFFER Co., 17-B, 6 Columbia St., Newark, N. J 

PREFERRED by successful hobbyists and industrial filers. 
Nicholson File Company, Providence, R. I., U. S. A. 

NICHOLSON FILES 

Patents Pending — A FILE FOR EVERY PURPOSE 




BUILD WITH DOENUTS 

Build with the original patented low pressure Musnelnian 
Doenut cord tire* and wheels. They absorb surfare obstruc- 
tions, eliminate jolt* and reduce pushing and pulling effort 
approximately 50%. l ire requires as low as 12 to IS (ha. air 
pressure for loads up to 225 lbs, per wheel. Size 10* z 2*4*. 
Cadmium pliited steel disc wheel with adjustable ball 
bearing*. Doenuts are ideal for building hand trucks, 
midget autos. wheelbarrows, lawn mowers, lawn furniture, 
portable pa inline spravtnft and greasing equipment or any 
portable unit under 900 lbs. Boys: send 50c for full set 
blue prints for buildini wagons, wheelbarrows, bicycle) 
trailers, scooters and midget autos. with free literature* 

MUSSELMAN PRODUCTS CO. 

sr. CLAIR AVE. CLEVELAND. OHIO 

MEN— WOMEN — EARN MONEY 

Make colorful glazed concrete pottery without molds. 
New easy method. 2.500 designs. Jars, bird baths, 
ttles. statuary, giftware. souvenir goods. Money-mak in* 
employment. No experience needed. Send 10c TODAT 
for booklets, color plates, details. 

NATIONAL POTTERIES CO. 
13 W. 26th St., Room 21 
Minneapolis, Minnesota 



KANDv 



TAP and DIES 



HENRY 



Accurate — carefully hardened and tem- 
pered. Complete range of sizes at your 
local five and ten cent store. 
L. HANSON, WORCESTER, MASS. 



CD CP TO CVrDVAUr interested in doing better 
rate IV/ CTCR/V/ HE shop work — new 48-page 
1937 catalog describing and illustrating latest Driver Engineered 
Power Tools and accessories. Write to-day to Walker-Turner Co., 
Inc.. 187 South Ave. , Plainneld. N. J. 



DRIVER Engineered POWER TOOLS 



DRILLS. GRINDS, POLISHES. 
SHARPENS, SANDS, SAWS, 
CARVES — — easily, quickly 



If you're a mechanic, carp* 
man. or do any kind of shop 
you need this powerful, all-: 
tool. Works on -t.'.'l, ,11 
wood, glass, plastics, etc. 




er or crofts* 
hobby work, 
und, wonder* 
etala. alloys. 

Not a delicate 



WHIZ 

Electric 
TOOL 



instrument, bu^a real rugged tool for both 
power and precision work. Drills through 
yl-in. iron plate in 4- .■*<■< mds. Plug into 
any light socket AC or DC 110 volts. 

Triple geared for extra power. Universal chuck Ji-fn. capacity. 
Ball-bearing thrust. Self-enclosed cooling system. Die-cast metal 
frame. Uses 50 different accessories, instantly interchangeable. 
FREE. Accessory outfit including set of drills, mounted 14 -in. grinder, 
sanding discs, mandrel, mounted brush, etc.. sent FREE with each WHIZ 
ordered now. Evervthing sent postpaid for $6 95 on 10 DAY MONEY 
BACK GUARANTEE TRIAL. ORDER NOW. 

PARAMOUNT PROD. CO. .Dept. 8A. 245 Broadway. New York' 
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METAL WORKING LATHES 
$45.50 to $124.50 



"I knew I was savins money." writes a new 
Atlas buyer, "But thought I was missiiiK 
something a costly lathe might have N'ow 
I'm doubly sold on Atlas. I've given it 
some of the toughest tests — nothing ' 
larking. It is fully as much lathe as 
could have bought for a lot more money 
Yes — Atlas leads in quality of construe 
tion and performance. Send for Cata- 
log. .See why Atlas will serve you 
better. 

ATLAS PRESS CO. 

843 N. Pitcher St. 
Kalamazoo, Michigan 




rasnsr 




Cleans, polishes, 
maintains and re- 
stores color, other 
cleaners unneces- 
sary, easy, quick, 
for new or old 
cars — color de- 
sired, red green 
blue brown Kray 
black, ask dealer 
or mailed for "5c, 
85c in far west — • 
guaranteed — get 
information. 

Kota Kolor Wax 
Fostoria, Ohio 



ID 



BUILD CLOCKS with oar help 

Cash in on the demand for Mantel, Banjo. GRANDFATHER'S 
CLOCKS. Ask about our new, low-priced Hall Clock and Special 
BluePrint Offer. Send dime for illustrated working drawing of Hall 
Clock; 2Sc lor plans of lb Mantel & Banjo Clocks, Catalog F Htt 

AMERICAN CHIME CLOCK CO. 
1679 Ruffner St. (Established 1877) Philadelphia, P». 




(yetAllllVS 7?ew 
M37 CATAIOO/ 



Send for FREE 156-page 1037 ALLIED 
Catalog — 10,000 parts; dozens of kits; 5.) 
Knight sets; Amateur gear; Test instru- 
ments; P. A.; books, tools, etc. BUILD 
POPULAR MECHANIC'S CIRCUITS. 
Write for Free parts lists covering: 1 
Tube Portable (R209) ; 2 Tube AC-DC 
(R211); "Hurricane" set (R234); Little 
Giant (R235); 1 Tube S-W set (R236); 
6 Volt Farm set (R238) ; Code Practice 
Oscillator; Portable Amplifier (R239), etc. 



1 



833 W. Jackson Blvd.. Chicato. IU. 

□ Send n.c your new 1937 Radio Cataloc. 

□ Send me parte list No . 



Dept. ."•II 



Name 
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Self -Powered Audio Amplifier 

(Continued from page 259) 

resistors about 2,000 ohms different from 
one of the others. The actual values of 
50,000 and 52,000 ohms are not essential, 
only that it is desirable that they be 2,000 
ohms different. When this has been de- 
termined, use the lower value in series 
with the 2,000-ohm resistor in the cathode 



100,000 OHMS 



INSIDt TUBE. 




'.METAL CASE 
Of V01.C0NT. 



fl6.2 



8Mf0. 



200 OHMS- 



+l8MrD. +J_ + J_ +J_ +y 



a „p, AIL HEATERS +roR 
OVseJVes CD.C. 



U-6C5 



ELECT. 

_t+nro. 
T T3-8WD.X.C 17 

TO GNP. SIDC QF PWP..LINF.- >"4- 



VOLTS 
A.C.OR 
D.C. 



(K) circuit of the 6C5 tube and the higher 
value in the plate circuit where 52,000 
ohms is indicated. This arrangement per- 
mits push-pull amplification with a single 
tube, without using an input transformer. 
The cathode resistors of the 6C5 tube must 
not be by-passed. The .035-mfd. fixed 
condenser specified is another unusual 
value which is easily made by paralleling 
an .02 and an ,015-mfd. condenser, which 
are standard values. A list of the original 
materials used can be obtained upon ap- 




Magnetic pickup replaces arm on old phonograph 

plication to Popular Mechanics radio de- 
partment without charge. The blueprint 
number is R-241. The line plug has two 
2-ampere fuses built in. Since at all times 
one side of the line is used as a ground, 
when plugging in try the plug both ways, 
and use the position that gives the mini- 
mum amount of hum. 



Copy 



POPULAR MECHANICS 



ADVERTISING SECTION c* 



143A 



<-ir^ cuctimc 

J^^Mt C WCLPCtt 

Works Off Any Storage Battery , 
or Ordinary Light Socket. . . 

This New Electric Arc Welder is 1 
made possible by the invention of I 
a low vol tage carbon. Auto bat- 1 
teries may be used without re- 1 
moving from car. Uses about I 
same current as four headlight bulbs. Can be 
used on electric light socket by using a Trindl 
Converter in place of battery. Broken parts 
are SIMPLY MELTED TOGETHER by the 
white HOT electric arc. in just a few sec- 
<v - onds. Produces about 7.000 degrees heat. 





Hottest Flame Known 

MELTS iron and steel in- 
stantly. Welds fenders, ra- 
diators, holes in bodies and 
milk cans, tanks and brazes 
broken castings. Works on 
anything — iron, steel, cop- 
per, brass . tin or gal vanized 
metal Permanent repairs 
made for almost nothing. 
Used by factories in many 
operations . Positive money 
back guarantee by respon- 
siblefirm. Send foritnow. 
TRINDL PRODUCTS 

2229- s N CALUMET AVE 



AGENTS 

Men with cars to 
sell mechanics, 
repairmen and 
farmers, facto- 
ries , radio and 
battery shops. 
Five minute de- 
m on stration 
makes sales. Up 
to 150% profit. 
Write TODAY. 



, CHICAGO, ILL. 



WANT a new busineaa 
profession of your own, 
with all the trade you cab 
attend to? Then become 
a foot correctionist, and 
in a few weeks earn big income in service fees, — not medical 
nor chiropody — easy terms for home training, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 

Stephenson Laboratory,! Back Bay.Boston, Mass. 



DO YOU 



OHBUiLD iT: 



r 



TO BUILDER, BUYER AND OWNER — Easy to bu0tl this 
big. roomy trailer. Illustrated catalogue saves you 70% and 
more when building a trailer. Improve your present trailer 
at low cost. Catalogue "H" shows where to buy chassis, 
axles, brakes, hitches, pumps, body materials, cabinets, elec- 
tric plants. Everything that goes into a truiler. Page after 
page of valuable information and ideas. This trailer is sub" 
ttantiitl yet erisy for your cor to pull. As deposit for cata- 
logue "B" send AO cents, which will be deducted from your 
first order. Or return catalogue and receive ftfi cents from __ 
Supply Co. 227B West 58th St.. New York City 




New York Trailer 
COLumbus 5-3883. 




Air Tires or Steel 



FACTORY PRICE 



z money maker for farms, truck gardens, or- 
nurseries, poultry ranches, country homes, etc 
ts. discs, harrows, cultivates, mows lawns, cuts 
weeds. Runs belt machinery. 2 to 5 H.P. riding or 
walking types. Write for FREE CATALOG. Lew 
Factory Prices and 10 day Trial Plan. Address 
Xetrest Office. 

StIAW MFC. CO., 4508 Front St., Gstftbure, Kant. 
130 6Wesl42odSt.,Rt*Ttrk,N.r.,S8t2 6 Magnolia 
Are., Chicago, lit., 668 6 NoitMth St., Columbus, 0. 



SHAW°" alltraCTOR 



Metal Castings 2400 Deg. f 

Make your own castings of aluminum, copper, bronze, silver. 
Foundry sets are available In three sizes Including 2400 Deg. F. blast 
Furnaces. See advertisements lu April or June Issues, free Circular. 

KANSAS CITY SPECIALTIES CO. 
P. O. Box 6022 Kansas C ity, Mo. 

BUILD 
CLOCKS 
for 

PLEASURE 
— PROFIT 




Hall clocks are high priced in etoren — you 
can make flood money building them or 
electrifying spring clocks. Dime brines 
drawing of easily built Grandfather Case with 
"HOW* Book pricing banjo, desk, mantel, 
spring. ELECTRIC chime. BATTERY CLOCKS 
from Sl-40. Hall Clock. Brass weight 
chime movements from SI 6.95. Start note. 

KUEMPEL CHIME CLOCK CO 
Buildinfl 7 Guttenberg. Iowa 




THOMAS TRAILER AXLES 

Wider Spring spread. Lower Center of Gravity. New. of 
Tubular Steel. Carbon Steel Hangers. Built for varuum. 
or electric brakes. For wire or steel wheels. In any wheel 
tread. Carrying rapurity up to 3000 lbs. Fully guaranteed. 
Special quantity prices. Also axles using Ford Standnrd 
Brake and wheel parts. Send 10c TODAY for catalogn of 
axles and trailer purta. 

THOMAS TRAILER AXLE CO. 

2408-16 So. Pulaski Rd. Chicago 




HYDRAULIC 



PISTON HIKES 



If your car is an "oil burner" and a 
glutton for gas — lacks speed and 
power— grab this OPPORTUNITY! 

It's no fun driving a sluggish automobile that won't respond when 
you step on it — and it's dangerous, too! We want you and other 
car owners to know by actual experience that Hydraulic Piston 
Kings positively will restore original power anil pep, even though 
your car is old and worn. That's why we are giving away 100 
sets of Pedrick Hydraulics (cash value $<J.80 to $17.20) in the 
next 30 days as part of our "Tough Job Test" campaign. If you 
want a set of these remarkable rings for your car, clip and mail 
coupon today— now — and get full information. 

WE WANT "TOUGH" JOBS 

THE TOUGHER THE BETTER 

To demonstrate the sensational results obtainable with Hydraulics 
— prove our claims for outstanding superiority, we are making 
these **Tough Job Tests." \\ e want to show car owners that they 
do stop oil pumping and power loss under adverse conditions. 
That's why we are offering a hundred sets of rings — something 
no other manufacturer has ever done, to our knowledge. 

Old, Worn Motors Actually 
Made to Perform Like New! 

Almost unbelievable, the difference that Pedrick Hydraulics 
make. Imagine a car with 50,000 miles on it sipping away like a 
flash when the lights change, and climbing steep hills in high. 
That's what Hydraulic Reconditioning does! And, oil loss aud 
gas waste are eliminated, too — saving from 825.00 to $100.00 a 
year in operating expense. 

In All the World. No other 
Piston Rings Like Hydraulics 

Only patented Hydraulic Action uses oil pressure, instead of stiff 
expander rings, to effect a positive oil and power seal. There- 
fore, don't expect Hydraulic results with any rings except genu- 
ine Pedrick Hydraulics — because only 
Hydraulics can effect a positive, yet 
flexible seal in tapered and out-of-round 
cylinders. 

LASTING RESULTS 

Hydraulic Kings assure new car per- 
formance for thousands of extra miles. 
The ring pressure varies automatically 
with speed of engine — light when idling 
— heavy when speeding — result — no ab- 
normal wear on rings or cylinder walls. 




•-UPPER RING SECTION 
B— LOWER RING SECTION 

DON'T DELAY— ACT IMMEDIATELY 

You'll have to hurry if you want a set of Hydraulic Kings. 
Tbis offer is good for only 30 days— write your name and address 
in coupon and mail today. 

WILKENING MANUFACTURING CO. 
Dept. 192, Philadelphia, Pa. 



Piston Ring Coupon MAIL TODAY 



| Wilkening Manufacturing Co. 
| Dept. 192, Philadelphia. Pa. 

■ My car lacks speed and power and uses far too much oil and gas. 
I Send me full information on Hydraulic Piston Kings and tell me I 
I how to qualify for a complete set. 

| Name I 

Address 

|^^own State "^^^j 

When writing please mention Popular Mechanics 
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Salvage Squad to the Rescue 



(Continued from page 221) 



to get it out of there with pumps and hy- 
draulic siphons. 

Salvage men respond to alarms in their 
own special trucks. In the central fire dis- 
trict of Los Angeles where Capt. Lesinsky 
and the six other men of Salvage Com- 
pany No. 24 answer about seventy alarms 
per month and save as much as $1,000,000 
worth of property every year, the truck 




Salvage man catching water from chandelier hole 
as it drains off tarpaulin 

hauls a heavy load of special salvage 
equipment. Most important are the sixty- 
five salvage covers, each of which meas- 
ures twelve by eighteen feet and weighs 
thirty pounds. The truck carries two roof 
covers to protect during rainy weather 
holes burned in roofs. Once this salvage 
squad saved $75,000 worth of clothing 
from damage even though no fire oc- 
curred. During a heavy rainstorm the roof 
drains of a building became clogged and 
water started to pour down through the 
skylights. An alarm brought the salvage 
company and some of the men covered 
valuable stock while others went up on 
the roof to free the drains. 

The salvage truck also carries shovels 
and buckets, mops, brooms, sponges and 
chamois, and plenty of sawdust. Sawdust 



is one of the best tools that salvage men 
have. Sprinkled on a floor, it absorbs 
great quantities of water and keeps it from 
spreading. Two rows of sawdust make a 
practical channel for getting rid of waste 
water. The salvage squad uses sponges 
and pieces of chamois for wiping off fur- 
niture and walls after a fire. Gas masks, 
forcible entry tools, and sprinkler head 
replacements are other equipment. 

The first thing the salvage officer does 
after reaching a fire is to make a fast de- 
cision as to what should be protected first. 
In commercial establishments office rec- 
ords are always first since they could not 
be replaced. Office furniture and equip- 
ment are next. Electrical equipment and 
motors always get protection as soon as 
possible. Once Capt. Lesinsky asked the 
fire fighters to let a building keep burn- 
ing. "Hold the water for just a couple of 
minutes," he begged. "That first floor is 
full of expensive watches and sporting 
goods. A little water will ruin every- 
thing." By that time the ceiling was on 
fire but Lesinsky and his men dashed in 
and laid their covers over the stock. The 
slight delay reduced total damage to only 
a fraction of what it might have been. 

One of the times of which Lesinsky is 
especially proud occurred when a bakery 
caught fire. The building looked like a to- 
tal loss to the owner when Lesinsky asked 
him when the next shift of bakers was 
due to report for work. They were due in 
three hours, the owner replied, and Lesin- 
sky told him to have them go to work as 
usual. "You are crazy," the owner re- 
torted. But Lesinsky 's men had been on the 
job and when the fire was put out an hour 
later the astonished owner walked through 
the plant watching the salvage men pull 
covers from office machinery and furni- 
ture, uncover stacks of coconut and sugar 
and flour, and sponge off the equipment. 
The roof and one end of the building were 
a total loss but the early morning shift of 
bakers went to work on time, after the 
salvage squad had mopped the floors for 
them and swept up the debris. 

That's the kind of work that salvage 
men are proud of. Their motto is: "Keep 
down the loss!" 
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Parts Exchange Plan Saves Money 
and Time for Ford Owners 





CLUTCH DISC AS- 
SEMBLY— Hubs 
checked or replaced 
to insure correct fit. 
New clutch facings. 
Exchange price, $1.75. 



'TpHE Ford Engine and Parts Exchange 
Plan offers Ford owners the modern, 
economical way to recondition their cars 
after thousands of miles of service. It 
eliminates old fashioned overhauls. It 
saves time. It saves money. And it en* 
ables Ford owners to maintain Ford 
quality and performance throughout the 
life of their cars. 

The plan is simple. It substitutes a 
factory-rebuilt unit for the worn 
part. The replacement unit has 
been completely rebuilt at the 



Ford plant — by the same men and ma- 
chines that build new Ford parts. The 
same high-quality materials are used. 
The same precision manufacturing is 
adhered to. And the rebuilt parts pass 
the same rigid tests and careful inspec- 
tions as new Ford parts. 

The Ford Engine and Parts Exchange 
Plan is an exclusive Ford service. Ex- 
change units are available through Ford 

dealers and garages that display 

e ^ttl^ the sign "Genuine Ford Parts." 



W: 1 



DISTRIBUTOR — 
Completely recondi- 
tioned. All worn 
parts replaced. Rotor 
tested for dielectric 
strength. Exchange 
price, $2. 




GENERATOR— Ar- 
mature and commu- 
tator completely re- 
built. Worn or rough 
bearings replaced. 
New brushes in- 
stalled. Adjusted for 
correct output. Ex- 
change price, $4.75. 



Prices subject to change without notice 



BRAKE SHOE. AND 
PLATE ASSEMBLY— 
For 1937 cars, com- 
pletely rebuilt. Brake 
shoes relined. Exchange 
price, S1.7S. For models 
prior to 1937, recondi- 
tioned and relined 
brake shoes. Exchange 
price, 46c each. 




FORD MOTOR COMPANY • DEARBORN • MICHIGAN 

When writing to advertisers please mention Popular Mechanics 
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Sorry — But I Have 
to Scratch Hp 




Unless You Give Me This Relief 

A clog doesn't like to itch, scratch, shed his coat, crow lUtlerw. dull and mopey any 
more than you like to have him. It may annoy you but he is suffering torment and 
only you can help him. 

His skin isn't like yours. It's non-porous. He ran't perspire. Blood Impurities 
caused by his domestic life, prepared food, lack of natural exercise dither in his bod> . 
and set up an intense irritation under hi* skin. They nearly drive him wild. 

Won't you cive him this relief — make him the happy, health v contented dog he wants 
to be? 

Ren Hunters Tasteless Condition Powders in sanitary capsules— for Doss of all 
breeds, any age — provide the natural blood correctives his system needs. Given regti- 
larly on Saturday each week they quickly relieve the condition that causes scratching*, 
loose coat, listlessness. poor appetite, eciema and a host of other ills. They make your 
I>et happy, healthy and contented. 

Easy to administer, safe harmless and inexpensive. Ret Hunters Condition Pow- 
ders — the famous prescription of a celebrated English Veterinary Surgeon — are for sale 
at leading l'et Shops and Drug Stores. 

If unable to obtain locally send 2V for a package— a full month's supply (or o pkgs. 
(or $1.00) — direct to makers, J. Hilgers A- Co., Dept. 307. Binghamton, N. Y. 

Their six-fold action benefits every vital organ in your doc's body. You'll never 
know how fine your dog can be until you have tried them. Ask for Rex Hunters 
Condition Powders— Keep Dogs Fit. 




OPPORTUNITIES 



TV BT'IT.DINT. TVPrSTRY— with machine and process 
producing permanent construction with savings of l/'l 
labor, 1/2 mortar, and 1/3 material costs — ashlar, hollow , 
veneer or solid walls — plain or 40 colors, 

WE EQfTP YOC w ith Automatic Machinery— large pro- 
duction only one or two men. Equipment costs but frnc 
tion of other processes with equal capacity, 

INVESTIGATE — let us show you why building today 
offers you the greatest opportunity for growth, expansion 
and profit in a business of your own. using raw materials 
available in your territory. Write today. 

W. E. DUNN MFG. CO. 

600 W.st 24th St. Holland. Michigan 



7um North at the 

CROSSROADS 




You are sure of your directions, 
anywhere, any time, any weather, 
with a Hull Auto Compass. It pre- 
vents confusion, lost miles and 
wanted expense. This high quality 
instrument for only $2.95 at your 
dealer soon pays for itself. Two- 
piece model It. 1*5. Write for circular. 




HULL MFG. CO., P. O. Box 246-D3, Warren, Ohio 



HULL 



AUTO COMPASS 




Sale Catalog — FREE 

Nearly 200 Styles and Sues of Stoves, 
Ranges, Furnaces at Factory Prices. Easy 
Terms — as little &a 12c a day. Up to 
18 moN. to pay, if you wish. .10 
Days Trial. 24 Hour Shipments. 
More Bargains than in 20 Big 
Stores. Over 1.200.000 Satisfied 
Users. 37 Years in Business. 

Kilsmsteo Stove & Furnace Co.,Mfrs. 

391 Rochester Ave. 

Kalamazoo, Michigan 



FREE 
CATALOG 



A Kalamazoo 

wsa Direct to You" 



"Cold Oven" Crystal Holders 

(Continued from page 260) 

base; countersunk holes are drilled and 
tapped in the Bakelite block to take four 
machine screws that are passed through 
holes drilled in the copper block. The 
Bakelite top cover is held by means of four 
machine screws that go down through 
holes drilled and tapped through each 
corner of the copper block. 

When preparing the brass top plates for 
either of these holders, the surface placed 
next to the crystal, and the top surface of 
the copper where it contacts the crystal, 
should be ground flat and smoothed by 
using No. 120 carborundum on a piece of 
glass. Spring-brass contacts are bent to 
hold the crystals and brass top plates in 
the multiple unit; these contacts are 
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RESTRICTEDTOOP'S. 
HOLDING UNLIMITED 
LICENSE 



drilled for binding posts mounted on the 
Bakelite cover, thus completing separate 
electrical connections to each crystal. 
Mounting plugs are tapped into the cop- 
per base. One of these plugs, of course, 
makes the common bottom-plate circuit 
connection. 

Some experimenters purchase crystal- 
plate blanks and do the final grinding and 
calibrating themselves, others cut original 
blanks from the solid piece of quartz. The 
plate is cut from the solid crystal in such 
a manner that its electrical axis is at right 
angles to the optical axis. The first cuts 
are illustrated at A and B in Fig. 2; a plate, 
"or slice," is then cut from the prism in a 
direction perpendicular to any of the par- 
allel faces. A chart showing all amateur 
bands appears in Fig. 4. 



Coi 
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Gold Rush of the Experts 

(Continued from page 163) 

finders, and willow rods, have been intro--\*j 
duced to the world as sure-shot methods ^ 
for locating gold and other precious met-^T 
als. Most of these devices have been de- 
bunked by experienced mining men. 
However, the experts are now giving care- 
ful study and some of them have already .rJ 
given approval to several gold-locating^ 
instruments which have been perfected by ^ 
Charles A. Isham, a mining engineer, and 
his son, Buford. 

One of the Isham instruments, known as 
the earth resistivity method, forces elec 
trical currents into the ground. Oscillat 
ing needles on the delicate mechanism 
point to the amount of resistance as the 
current enters the earth. When it strikes^ 
a mineralized zone, the zone's size and 
depth can be determined mathematically, 
as the resistance is less when it enters an 
ore body. Another unit is used to relocate 
lost veins. This set can be used in a tun- 
nel and it can determine within a few 
inches how far an ore body is from the 
surface. 

The latter apparatus operates on a set of 
ultra-short radio waves. Its waves are di- 
rected into the earth like a searchlight 
beam, or a directional antenna. Three units 
are used — a directional coil that shoots out 
the electromagnetic waves, a mixing unit 
that picks up the vibrations generated by 
the contact of the waves with the ore body, 
and the receiver. The extent of the ore 
body is determined by moving the finding 
coil over the surface. When it leaves the 
point above the ore body the sounds cease 
and thus the operator is able to determine 
almost the exact location of the pay dirt. 

Still another contrivance for the modern 
miner is the "doo dle bug" dredger . It is 
not as complex "as some of the others, and 
is really a product of the depression, but it 
gives to the placer miner a machine cost- 
ing from $30,000 to $40,000 to replace the 
bucket dredges of the old days, that re- 
quired an investment of froni $300,000 to 
$400,000. Rapid changing of/road-building 
methods and the depression caught road- 
building contractors with/a lot of obsolete 
road-building machinery. The gadgets 
were used to construct/a trial dredger on 
a barge about thirty br forty feet in area, 

(Continued to iage 148A) 
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FOR THOSE WHO MUST 

PROVIDE 
THEIR OWN ELECTRICITY 

OXAN ELECTRIC PLANTS furnish the same current 
ns supplied by power lines — 110 volt, 60 cycle, AL- 
TERNATING CURRENT. Operate Radio, Water Syi- 
tem, Washing Machine, Electric Iron and all Electric 
Appliances. 

Run from gasoline or gas and generate electricity for 
Farms, Lake Cottages, Oil Stations, Commercial Places. 
A woman or child can operate it. 

SIZES 350 WATTS AND UP 

Each ONAN PLANT is a complete Unit, ready to run. 
No battery used except to start the engine. Easy to 
install. Available from stock. 32 volt, Direct Current 
Models also available. Write for details. 

D. W. ONAN & SONS 

1007 Royalston Ave. MINNEAPOLIS, MINN. 



J 1 Auto-Glide 



i 



I n\ Mti|at« the original heavy-duty Auto-Glide 
j Learn how hundred* now enjoy it« arnniinfc economy— 
Ftc and from otfi.e. factory, school — thrillinic j 1. - 
!»urc -pin-. I ."■ milen to a rup of (a#oline, kltnoftl 
j no oil! None other no ruggedly built- Extra 
. Inrn-e powerful Cl'SH MA N H unity engine. 
Kirk-«t irtrr, hand-throttle. Auto-type dou- 
bli tmm dutch. Drum -brake. 12*3i*j" l»nl- 
\ loon air tirea. Strong channel etcel fram e . 
j Electric lights, horn. Anti-theft lock. Sof t 
ushion seat. Kan-Pae model has carrier 




WRITF ■ Send for frM Bluirtrated book, complete de- $«f AC F. 0. B. 

1 ■ ncription. photos, etc. Postcard will do. W I # ■% FaMnrv 
DEALERS: Many selling 5 to 10 a week. | An V ' 



Get SPECIAL OFFER! 
CUSHMAN MOTOR WORKS, 



Dept. 66 



Lincoln. Nebr. 



NEW 

BENJAMIN AIR PISTOLS 

Powerful— Accural. — Economical- P radical — 
A d) u . t.blo Snooting Forco — Amaibta; Max bam* 

Velocity — oal. 177 or 22 and BH— For Target and 
Small Oh me — the only Genuine Comprested 
Air Pl.tal on the market -Sinrle Shot with 
Bolt Action — Hammer Fire — Hair Triccel — Safety. Price $7 .SO. 
Aiao 177 and 22 Sinrle Shot Air Rifle, $7.60 — Bintle Shot BB 
Air Rifle $0.00— 25 Shot BB Repeater Air Rina $7.50 — at 
Dealer or Direct — No lieenae required — Safe for indoor me. 

FULL DETAILS — TARGETS — FREE — WRITE TODAY. 
Benjamin Air Rifle Co., 691 N. Broadway, St. Louis, Mo. 





BUILD YOUR OWN 

ELECTRIC OUTBOARD MOTOR 

from old auto generator. We show 
you how. Variable Speed. Light 
weight and Silent. Operates from 
8 to 12 hours on ordinary storage 
battery. Dime brings complete 

INNEAPOLIS. MINN. 



Clans and catalog. Wind Driven Cottage l.ieht Planta, Motor, 
EJAY MFC. CO. 



1547 W. LAKE ST. 



Ult (ft 



(I 1 




BILD-UROWN 

COAVTERJ-MIDGET AUTOS* SCOOTERS- 



DISC WHEELS .-quipped with 10":t2»i" 
(GOOD RICH -GOODYEAR- FIRESTONE I 
Balloon Tires offered at LOWEST PRICES 

We also carry a complete line of 
larger Tires and Wheels, Axles. Motors, etc. 
BILD-UR OWN DEVICES 
WRITE FOR PRICES S237 Lake St., Dept. M-S Chicago, III. 
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1. Detach- 
able Head. 

2. Winding Key. 

. Release Button. 



The PERFECT Shaver 
WINDS Like a Clock 

Rapid, motor-driven, pulsating 
action cuts beardatbaseof hair 
without pulling or scraping. 
Works equally well on tough 
and wiry, or light beards, 
Curved head gets into 
hollows; shaves upperlip 
perfectly. Vibratory mo-, 
tion gives skin a health- 
ful, stimulating massage. 

No Electricity Needed 

Operates anywhere — at home. In camp, on boats, trains, trailer. 
No wires. Vlbro is the only non-electric, automatic shaver made. 

Women Like Yibro Shaver 

Prefer Its light, smooth action. Ideal for re- 
moval of hair from the armpits and limbs. 

This shaver will amaze and delight you. 
Order now — while special, low. Introductory 
price is in force. Satisfaction guaranteed. 

SEAJAY COMPANY, Dept. PM-1 
3302 Cottage Grove Ave., Chicago, Illinois 



LOW COST ELECTRIC 





"HOT SPOT" PROFESSIONAL Electric Arc Welder takes carbon 
OR metallic electrode*. Operates from storage battery. (OR 110 V 
light current with adapter}. Welds, brazes, solders I Carried, 
used everywhere by mechanics, homeowners, farmers: in fac- 
tories, body, radio, battery shops. Works on stool, brass, copper, 
iron, aluminum, tin, etc. Repairs broken articles stronger than 
before. Low current consumption. Anyone can operate. Pays for it- 
self often in first job of welding. 

QPKin NO MflNPYi Fu,, y GUARANTEED! Shipped 

9bnv nu mun t t . pUt . wlin instructions. mX 

bons* solder* ready to operate. Order now I Pay postman 
only $2.95 plus few cents postage. Use 10 days. MONEY 
BACK If not perfectly satisfied. Send TODAY. 



"HOT SPOT" PRODUCTS 

Dept. 102, Otaood * Eastern Am., Joliet. III. 




Gold Rush of the Experts 

(Continued from page 147 A) 

and, reports say, mining men gave expres- 
sion to unrestrained mirth. Miners are in- 
clined to believe that the name "doodle 
bug" was applied derisively, when the 
mirth was at its height. 

On the barge is mounted machinery for 
washing gravel. The equipment is some- 
what similar to that used on the bucket 
dredges. It usually consists of a sixty-foot 
beam, a revolving trommel or screen, and 
steel riffles to catch the gold. A power 
shovel digs and dumps the dirt into the 
hopper above the trommel. 

Until very recent days the quest for 
gold has been the haphazard undertaking 
of men in whom the urge for adventure 
and romance had been developed to ex- 
traordinary degree. Now science is taking 
a hand, and soon the production of the 
precious metal will be a precise under- 
taking, ^jp ^ , 



akxng. r> 



SELLEY-TEX REAR WIN ? 
patented SPEEDSTER 

FLYING MODEL AIRPLANE KIT, 

with moulded fuselage, wheel shoes 
nnd cowl practically crashproof. 
Nothing elm to buy, kit complete. . . 
SHIP MODEL FITTINGS— Die-cast— b 
wood brass. Most complete catalog 6o. 
SEUH CO. Dept. 808,1375 Gain »»., Brooklyn 



75 





25 c 



Only*230°° 

for all parts for 

This Trailer 

Except materials you can 

bay at your lumber yard — coat about V^V iTi2potM« 
$88. Price includea tubular steel chaa»ia, w-utnuNis 
18 ft. for 16 ft. body (can furnish longer If desired $2.00 per ft. extra) steel 
coupler and jack; axle, springs, disc wheels, Bondlx brakes, Goodyear G-3 tlreg 
and tubes. For roof-bent 8 ply laminated bows, canvas wadding, cement and 
filler, ventilators. For body-windows, screens; clearance and tail lamps; door 
hinge and lock; drip moulding, smoke stack. 

Conaplete parts catalogue FREE 

Complete parts for inside dome and wall temp*, heating and 
cooking stores, all hardware. Two complete beds, 
v ^ dinette and daybed 48 ins. x 74 ins. — finest cushions. 
, / Everything complete for a four passenger trailer— equaU 
'. any $700 trailer. 

/ Send 26c (coin) today for complete large size, easy to read, 
working blue prints. Any man handy with tools can build 
this- trailer. Many are making big profit selling what they 
build — easy sales. Why not send for blue prints today. Start 




WB'/ build 

making money out of^this new industry 



/ " you n *od any trailer parts you can save money by having our 
complete trailer parts catalogue — it's FREE but don't fail to 
_ order the blueprints. 

KArA-VAN-A-INDUSTRIES, 2001 S. Michigan Ave, Chicago, lit. 



Sponge-Rubber Fishing Lure 
Resembles Hellgrammite 

Made of soft- sponge rubber, a new fish- 
ing lure for bass closely resembles the 
hellgrammite, which is considered excel- 
lent bait. Its con- 
struction results 
in lifelike action 
<^n the water and it 
is threaded on the 
. hook like the gen- 
Jjuine bait. The 
-s-hellgrammite also 
is known as the 
X^dobson. Obtaining 
the live hellgram- 
mite usually re- 
uires two per- 
ons, one to over- 
turn rocks in the 

stream and the other to stretch a small 
mosquito net a few feet below. As the 
stones are rolled the current washes the 
.liellgrammites down stream where they 
Vare caught in the netting. Care must be 
used in handling them because their front 
claws can inflict painful wounds. 




COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



2 y^PUtAR 

Oil Derrick Dons Canvas Wrap 
During Housecleaning Time 
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When oil wells take a bath they wear canvas aprons 
to protect the neighbors from a spray of oil 



Even oil derricks wear "aprons" in 
housecleaning season. Whenever it is nec- 
essary to pull out and clean the tube 
through which the oil flows, the derrick is 
covered with a canvas wrap to protect the 
neighbors. The pipe, sometimes a mile or 
more in length, is covered with oil inside 
and out, and a strong wind would blow 
this oil throughout the neighborhood and 
involve the oil producer in damage bills 
for repainting houses and replanting lawns 
and shrubs. While workmen clean the 
piping, two strips of canvas on the wind- 
ward side are furled for ventilation. 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 




BUILD YOUR CflBin WITH 



SUPER- 

Harbord 
Outdoor Plywood 

GUARANTEED AGAINST 
PLY SEPARATION 

Just what you've been needing for garages, play houses, 
dog kennels, barns, milk sheds, trailers, outdoor signs, boats, 
truck bodies, greenhouses ... a plywood that defies all kinds 
of weather and weather changes. Plies of Super-Harbord 
are fused together under heat and pressure and can't come 
apart. Binder is insoluble in water and proof against insects, 
fungi, all forms of rot. Big panels — easy to handle — quick to 
put in place. Ultra-smooth surface gives better paint finish. 

| Harbor Plywood Corp., Port Dock Hoquiam, Washington 

Gentlemen: Please tell me how Supcr-Harbord will give me better 
J and cheaper outdoor construction. 

| Name 

I Address 

I Lumber Dealer 

| Plywood PLUS for outdoor use. 



NEW 



ONLY 




.25 



PHOTO 
ELECTRIC 
AMPLIFIER 

NO ADJUSTMENTS 

T x AH" x W 



INCLUDING 
$6.00 PHOTO CELL 





Expcri ment- 
ers will get 
new thrills. 
Service men 

new profits. Designer will find endless 
uses. We invite inquiries and all orders 
will be filled promptly. — ^ 

AUBERT CONTROLS CORP. , 

325 WEST HURON CHICAGO ^S]a»M 

"BOB- ALONG." A PLAN FOR EVERY 
PURSE 

Build this tntilcr fur $L'sn . :Jm> four others 
to choose from, colt as little H $170. to 
complete, ncrommodationa for .'I to 6, nil 
I » tent features. II to 22 ft. Icnctha. Send 
$1.00 for drawings of live latent to 
BOB-ALONG. 7S7 Van Buren St. 
Milwaukee. wl%. 



SAVE $$$ SAVE 



IS LIFE WORTHWHILE? If you have a hot-air furnace we can maintain normal 
relative humidity, mukini life worth livinc. COMFORT AT 68 DEC F. Humidified 
air does not evaporate moisture from the skin surface, thereby causing: chilliness. 
HEALTH. Humid air helps settle dust. AIRCONDITIONING helps prevent colds 
and bronchial diseases. Ask your doctor. SAVE. Lower comfort temperature saves 
fucL Furniture doesn't dry out. Saves medical bills. Pays for itself annually. 



[nrr I Send for plans to determine relative HUMIDIFIER COMPLETE 

J humidity In your home. 114.75 and up 

THE AIRMISTER MFG. CO. 
Box No. 7s Benson Station Omaha. Nebraska 



SWEEPING the CAMPS! 

JLTJ Thousands of boys and girls ' 

"t are tttvf about the new EASCO LEATHERCRAFT SETS. Buy them \ 
1 for your camp educational projects. EASCO contains everything — tools, 
leathers, patterns, dyes, etc Each set, $2.00 complete, at Sporting 
Goods and Department Stores, or order direct and pay postman on arrival. 



^ffi/y «FfC^ Clip name of your department store to this ad. Send in I 
V^"2W with order for valuable leathercraft project free with your s et. ] 

1 E. A* SWEET CO. Dent. A-3 Blnghamtoa. N. T. 



Dsjpt. A-3 

Troths?' 



^dfeove artic le run in ten i sauea , then li fted iorcids 
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LOW COST POWER 




Here's dependable, low-cost power up to f>0 H.P. — complete, com- 
pact, portable. Ideal for line shafts, welders, como'-essors, hoists, 
pumps, amusement devices, well drillers, agricultural, oil field and 
contractors' equipment, etc.. etc. The most complete Industrial 
power plant built. Uses gasollue or natural gas. 
Assembled with brand new heavy duty Ford VS Truck engine. 
Large capacity radiator protected by heavy screen. Engine rub- 
ber mounted — outfit complete with governor, gas tank, 17-plate 
batterv. Instruments, etc. Available also completely enclosed with 
sheet steel housing. 

Write for complete Information, price, and data showing how this 
unit will pay for itself out of savings in a few weeks, whether 
operated on gasoline or natural gas. You can buy thru your Ford 
Dealer and benefit by local service and low-cost Ford engine 
replacement feature. 




, 17 Lock St. 




BOYS, MEN, WOMEN are building the 30' SCHODEL POWER 
CRUISER with a KIT now furnished with all parts Numbered 
and CUT to FIT. 

All Kuess work is taken out by this method and by following tlie 
printed instructions any school boy should 
be able to construct tins truly Marvel in 
Power Cruiser* that will be a real Pleasure to 
build, eaay to assemble and will Travel witb 
SPEKI>. 

The Schodel Power Cruiser KIT will be cent 
Postpaid for £7.50. Also we can furnish Power 
Motor (Electric or Spring) and Bttinn for the 
completed Ouiser. Send for pamphlet. This 
is a SCHODEL product manufactured by the 
Miami Woodcraft* rs, 2S16 S. W. 8th St., 
Miami, Florida. 





FREE BOTH HANDS! 

NEW • VERSATILE • DETACHABLE 
FLASHLIGHT HOLDER 

with no-scratch, no-skid wheels 

ROTATES, SWIVELS ALL ANGLES 

Clamps on most any type surface. Fenders, elats, 
pipes, on belt, over arm, etc. Folds compactly. 
Made for all standard two cell flashlights. Patented 
U.S. and Foreign. JJ^ S»^oitpa.id 50 c 

KINGADGET, Woodstock, N.Y. 



For. . BIG Money-Making . . Doing ALL Work 

Use -M.FIFEL-r. EABEP PIIE RENCH KITS 
/"-Jg 



I It's lO-lo-l, 1-TON. Power-Gear gives 
J your hands 1-Ounce lo 1-TON Gripping 
- •xf r 'w Pressures and amazing working power and 
POrttP^gEAR 5 ki|I.S>With the Universal Gear-jaw. No. 1. 

it b a Super Parallel Pliers, Lock-&-Ratche I 
Wrench, Hand-Vise . . with 4-Way V- 
Grips, Wire-Cutler. Screwdriver, etc, etc 




»WllhFIPEGear-|aw.no. 2. 
holds and Turns Pips llsht 
tt a wall, marly Hush sink 
nipples; basin nuts and 
chewed nuts In Tight 
plans . . Hard mis! pins, 
shading, etc.! 

• You Get ALL 3 . . a $50 Tool Service . . at the Price of one 
Good tool In the 8H' (20-Oz.) KIT; or. In the 7* (12-Oz.) KIT: and 
the 2 KITS give you 9 Different Super-2-Tool Combinations! 

• WHAT'S MORE. .These "Miracle KITS" are making $30 lo S85 
WEEKLY (or AGENTS and DISTRIBUTORS, and we Need More . 



> Wi!h WIRE Cear-|a». 
Mo. 3, Calls up te Vs" 
wire; makes Sprints; 
Hold: Washers, Ends of 
Tubing and Pipe, and 
does 101 'odd' tad 
amazing things. 




■ • MAIL this Part of Ad TODAY with your 

I Address (on a Postcard will do). Cet FREE— this 7- 
I Edge-End-i-Angle SCREW driver (It Turns Screws 
I in ALL Positions and does many useful things) 



FREfl 



■ i err i 

with this KRW-FORD V-8 unit ! l^o 



and 101 

□ User Offers; 



I Territory and Free Kit Offers! 
American Piierench Corp'n 



MANUAL OF MECHANICS, with 
or. With . . Q DISTRIBUTOR, 
H PM -s 611 Ravensweod Av. 
CHICAGO. ILL. 





HTM 



SaveOneHalf/ 



Save money developing and printing 
ntr own pictures! . . . No experience 
| needed . . . Send only S1.95 for COM- 
I PLKTfc professional outfit, including 
Felectric ruby lamp, developing and fixing 
'trays, chemical, photograph paper, direc- 
r tions — or sent C. O. D. $1.95, plus postage. • 
'Satisfaction GUARANTEED or money re-/ 
"funded. Write for FREE BARGAIN BOOW, 
_' cameras and supplies. t 
CENTRAL Camera Co. (Est. 1899) 230 S.Wabash, Dept. K-18, Chicago 




KWIKLOCK TRAILER HITCH 

$225 Ball & Socket Type 

ALL THREE RITZY PLANS 
FREE WITH EACH HITCH 



BUILD YO URSELF OR HAVE Carpenter or Garageman BUILO 

ismrm VsJei? 

latlsfllUL. iBSSIeV ' K IIV 



»IM»ll Pl»nl ADO SP|f lr*IC fNCINfld SlflS k MIOl t HIGH II INO tt IODG 
CAJI fOCM*N&l LINCTH A NO WIDTH MAIL SI 00 SILL TOO»T ro* Alt IMP) (I PI, A Ml TO 
_____ RITZY CABIN TRAILER. BOX 231X. W APAKONET A. OHIO ■■mm*-*- 




BURIED TREASURE! 

Find It With the New 

GOLDAK RADIOSCOPE 

Money Bark Guarantee! Locntes snv metal includ.if; gold 
and silver oealed in glass. Guuranteea to detort deeper than 
any other device, regardless of price. Most advanced scien- 
tific delicti, baaed on oriicinnl Radio Balance invented by 
Chtlson. Write world's la r at est nmnu/nrturer of successful 
mineral locators for interesting information. (Postage stamp 
requested.) 

THE GOLDAK COMPANY 
1031 So. Broadway, Dept. PM 
Los Angeles, Calif. 



In answering advertisements always write name 
and full address clearly. 
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HOB ART BROS., Box M87 

Gentlemen: Send me information on ( 
trie Drive Welder < ) 30 Days' Trial, 
send me free books I've checked. 

Name 

Address 



New low prices make this 
profitable welding service 
available to everyone. < >pens 
doors to big pay jobs that 
carry real profit. Hobartj 
Welders are easier to operate, 
faster, guaranteed to bring 
you quality welding business i 
. . . extra profits 
will pay lor 
welder without \ 
expense to you. Special •■liutid- 
Your-Own" generator mounted on 
trailer with auto engine lets you 
operate any place. Saves S300 
to S500 over factory built units. 

TROY, OHIO 



I ELECTRIC DRIVE! 



No Investment Terms 
Profits Pay for it 

Extra earnings and savings pos- 
sible with Hobart Welders make 
it easy to own without expense. 
You can even rent a new Hobart 
and later purchase it without 
loss. Coupon brings details. 

A 



30 DAYS TRIAL 
AT OUR RISK 

| Pays for itself Termsi 



I GASOLINE ENGINE DRIVE] 



) Build Your Own Welder ( ) Eloe- 
Eaay Terms ( ) Rental Plan. Also 



□! 
□I 
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BURN YOUR NAME! ON TOOL: 



with the _ — > m mm 

ARKOORAF 

PROTECT YOUR TOOLS FROM THEFT 

Write with electricity any nunc or deaicn on the 
hardest and finest tool* and instruments, or any 
metal, like writ.inc on pnper with pen or pencil. 
Complete Outfit $3.50 — Prepaid Anywhere 
Interesting illustrated circular free. Write today. 
A*ent» winted. 

ARKOGRAF PEN CO., 3927 5.E. Stark St.. PertUnrJ. Ore. 





GIVEN! 

$6 Double- 
blade Paddle 

now given with 
your Ki-Yak— 
i/ you hurryl 



BIG MONEY Assembling 

NEW BOAT! 

Make big money on each 20-lb. Mead 
KI-YAK, ynu easily assemble at home 
from complete "cut-to-fit" Kit at amaz- 
ing LOW COST! Seaworthy. Past! 
Snappiest thing afloat. (Complete Sail- 
ing Kig. a few dollars extra.) Rush 10Y 
for illustrated folder and $6 Caddie Gift 
Offer! MEAD GLIDERS. 15 S. Market, 
Dept. B-87 CHICAGO. ILL. 



MlOO PAGE BOOK Mo. O 
Full of beautiful things easily made — hard to find for- 
eign woods — lovely crotch, butt , burl, fiddle back, etc. 
Veneers, panels nnd Solid Woods — Hard to find Hardware. Lists 
ind illustrates 76 Blue Print Designs for Scroll Patterns, Inlay 
able Tope. etc. CRAFTSMAN WOOD SERVICE CO. 
We Ship All or.r the World 2721 MAR Y STREET CHICAGO 

BIG QUICK CASH OPPORTUNITY 

for salesmen calling on all types retailers, gas stations with 
startling new Sales Stimulator plan. Nationally adver- 
tised merchandise. Advance cash commission and steady 
repeats. Outfit FREE. 

H. Meinhardt Co., Dept. F-12, 18 E. Kinzie, Chicago 



PAINT SPRAY OUTFITS 



National Paint Spray Units suitable for all purpooea. S 8isu, SH.SO. $23.50. $32.50, 
$47.50 and $98.60. Beat value monev can buy. Send for free folder. NATIONAL 
ELECTRIC TOOL COMPANY, Dept. 0*. 560 West Washington Boulevard. 
Chicago. Illinois. 

BUILD AEROPLANE FANS 

21 * Aluminum propeller $3.50 
24" Circulator blade $4.50 

ELEC. EQUIP. * FDY. CO., PINE BLUFF, ARK. 

MAKE $150 TO $300 EXTRA MONTHLY! 

Get into electric welding. The New FlexArc handles all types of 
Jobs at lowest cost. Revolutionary new design makes FlexArc 
easiest to use — makes welding completely safe. Easy to buy. 
Send for catalog today. Westlnghouse Electric. Room 7X4, East 
Pittsburgh, Pa. 



BUILD THESE PROJECTS 



For garden or lawn. Easv to build. Easy to sell. Detailed Blue- 
prints Model B-25 Dutch Windmill 50c, Model OM-60 Old 
Mill. $1.00. Lnwrt Figure Patterns — Sunhonnet Girl. 
Dutch Boy.TulipGirl.HoUandGirl.33c each. 4— Sl.OO. 
Catalog illustrating over 26 models, send 10c, today. 

CRAFTSMAN'S MODEL CO. Dept. P-8 , 2030 N. 41st St.. Milwaukee. Wis. 






FREE CATALOG OF 5000 BOOKS 

on 2000 Practical Subjects. Send 3 cent stamp for postage. 

POPULAR MECHANICS PRESS 
200 East Ontario Street Chicago 



Whether you design for welding, build by welding, or 
use welding in any way YOU NEED THIS BOOK 



PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 
819 pages, 990 illustrations 

Long recognized throughout the world as the 
authority on the art of electric welding. Stand- 
ard welding reference guide in thousands of 
industrial plants in U.S.A. and foreign coun- 
tries. New Handbook makes all others obsolete. 
Contains complete, authentic, up-to-date data 
on all latest arc welding applications and de- 
sign procedure. Order your copy now. 

Fourth edition gives you, at no extra cost, 223 
pages of new welding data, 289 new illustrations 

POPULAR MECHANICS PRESS 

Room 837-B, 200 East Ontario Street, Chicago 




$2.00 

elsewhere. 
Prices are 
postpaid. 



NOTHING 

-STRONG- 

laminated construction 



The J6" cables holding 
San Francisco's Golden 
Gate bridge are spun from 
27,572 separate wires and 
pull 63 million pounds at 
each end— a form of lam- 
inated construction giv- 
ing maximum strength. 




Sold by dealers everywhere 
Master Ipck (p . Milwaukee 

World's Largest Exclusive 
Padlock Manufacturers 
OVER 52,800,000 IN USE 



ALL STEEL TRAILER KIT 



SAFE-STRONG-EASILY ASSEMBLED-COST UNDER $320 

All steel chassis and body in knock-down kit. Complete with springs, 
wheels, and tires, hitch, doors and windows. Furnish to suit your- 
self, and you will have a custom built coach which will last a life- 
time. Low freight rates throughout the TJ. S. Send for free illus- 
trated circular giving specifications and prices. 
STEFCO STEEL COMPANY . . MICHIGAN CITY, IND. 
"Largest Exclusive Manufacturer of Sectional Steel Buildings" 



rawer Cost 

BUILDIflG MATERIALS 



MEN OF FORESIGHT realize the big possi- 
bilities today in the building industry. They are 
aware of the coming shortage. They know the 
trend for permanent, firesafe construction at 
lowest cost. 

GET READY TO SUPPLY this demand in 
your locality. You can build up a complete 
modern plant from a single machine at $190.00. 
INVESTIGATE — Now is the time to get ready. 
Be prepared to make this extra profit. Write 
today for Catalog No. 67 and easy payment plan. 

CONCRETE EQUIPMENT COMPANY 
512 Ottawa A v. Holland, Michigan 

WIRE CLOTH for EXPERIMENTERS 

Pvckoge of assorted sizes and grades of "Buffalo" Wire Cloth. No. 1/ 
Steel ond Galvanized. No. 2/ Bross and Bronze. Special to Popular 
Mechanics readers. Send $1 money order or check. State which desired. 

Buffalo Wire Works Co. (Est. 1869) 522 Terrace, Buffalo, N.Y. 



<ma»t*« POCKET SLIDE RULE 



WWTH rWWSv iTrWWW^W^TWWtTWOTWI <PWWPMWI * T0TT *^ W.w % *^aa»i^"**^o*^aMj 
■MtsV ■sfBtr'^Bi'tf 1 <MM f * It^dLAdSauaW K4«^i a. ~ J *^ — M r f- f " - * UBS 






) With A-B-C-D Scales. Multiplies, divides. ^ 
J squares, takes square root, finds circumference and nres> 
of circles. 6 inches long — thin construction. NO WOOD 
OR CELLULOID. Fits in vest pocket. Send SI in cash, 
money order or check (SI. 25 Canada and foreign 
countries) nnd receive nlklc rule with genuine leather case and instruc- 
tions. Box M-I0. ~~ 
M. MANHEIM COMPANY, Inc. 15 E. 2fith St. New York, 
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FOR NEW 
CATALOG 15-U 

Illustrating and de- 
scribing the Workshop 
Litihe in 8 different 
drives, 4 bed lengths. 
Shows the 35 attach- 
ments for use with this 
lathe. This eatafog&oir 
free, pontpaid Use 
the coupon below. 



Geared S 
Precision m 

ifiht 320 lbs. 



Less Motor Drive 
Terms as Low as 

$500 

a Month 



mil/ 9 x 3 genuine SOUTH BEND 
WORKSHOP PRECISION LATHE 

On New Low Terms 



The new 9-inch Workshop Lathe is a back- 
geared, screw cutting lathe designed to 
handle the finest, most accurate jobs in 
manufacturing— in the tool room, in 
home workshops and automotive machine 
shops, for all classes of fine precision work. 
Materials and workmanship are exactly 
the same as used in our more expensive 
models of larger size, thus representing the 
greatest value we have offered in more than 
30 years of fine lathe manufacturing. 

Features include: Twin gear reverse to 
leadscrew; 1 1 ; ■ 1 1 Thrust Bearing on spindle; 
Automatic Longitudinal screw feed to 
carriage; Precision leadscrew for cutting 
screw threads from 4 to 40 per inch; ''4 — 
inch hole through spindle taking collets 
up to }•> inch capacity. Operates from any 
ordinary lamp socket. Write for catalog. 

SOUTH BEND LATHE WORKS 

620 E. Madison St.,South Bend, I nd., U.S.A. 



South Bend Lathe Works, ■ 
620 E. Madison St., 
South Bend, Ind., U.S.A. 

I Please send the following free, postpaid: | 

, , □ 9" Workshop Lathe Catalog No. 15-U. , 

' □ General Catalog No. 96. J 

■ □ Easy Payment Plan. I 

I Class of work 

I Name 

J Address I 

■ City.... State 



No. 415- YA 9 }4" swing by 3' bed Workshop Bench Lathe with 
Horizontal Motor Drive, h.p. Reversing Motor. Switch and 

adjustable belt tension countershaft as shown above 

($15.00 Dunn. $6.00 a month for 18 months) 
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5 OTHER SIZES: 9", 11", 13", 15" and 16' SWING 
IN ALL BED LENGTHS PRICED FROM $97 to $1200 

Lathe shown below Is No. 117-C 16" x 6' Quick Change Gear Underneath 
Belt Motor Driven Lathe with 1 h.p. motor. SQCQ 

Complete as shown. Weight 2300 lbs 

($87.00 Dou-n. $38.50 Monthly for 22 Months) ^ 

f V , 



SOUTH BEND (PA£Cldlo*L 
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